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(54) MOUNTING DESIGN DEVICE AND MOUNTING DESIGNING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a wiring 
ratio and to make design efficient by following a 
wiring lead pattern that is preliminarily prepared 
and performing arrangement design that secures a 
wiring lead area in part arrangement of a mounting 
design device. 

SOLUTION^ A storage device 2 stores the lowest 
pitch between vias as a 1st design protocol. A 
predictive expanding part 3 detects plural pins that 
can lead out a wiring to a via among pins which are 
attached to parts that should decide a mounting 
position and decides whether the interval between 
plural pins that are detected is narrower than the 
smallest pitch between the vias. When the pin 
interval is narrower than the smallest pitch, the 
part 3 predicts how many steps are formed in the 
wiring that is led out from the pins and expands the 
part so that a wiring area for predicted steps can be 
secured. A mounting design application decides the mounting position of the part to a 
substrate in an enlarged size. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a printed circuit board and the 
packaging-design equipment which performs the packaging design of MCM. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of pocket devices 
including a cellular phone, a pager, an electronic notebook, and a palmtop personal 
computer is progressing quickly. Each manufacturer company which develops these is 
constantly eager how to design a high-density printed circuit board and MCM (multi 
chip module). Such densification says that it is influenced by the completeness of the 
packaging design of a CAD system, and is not overstatements. Generally based on the 
circuit diagram created by the circuit design, it becomes the packaging design of a 
substrate from the activity which determines to what location on a substrate each 
component is mounted, and the activity which determines on a substrate whether to 
take about a wiring foil in what kind of path. As for these two activities, it is common 
that the former (positioning) is performed ahead of the latter (wiring activity). And 
when doing these activities in this sequence, it becomes indispensable [ positioning ] to 
decide the magnitude of these components more greatly beforehand. Thus, if it decides 
more greatly, since a certain amount of margin will be maintained around each part 
article at the time of positioning, in a wiring activity, the wiring field of the 
circumference of components becomes possible [ avoiding the phenomenon of becoming 
less insufficient ] (on these specifications, since expressional **** is expected, the 
thing of "positioning" of a stowed position may only be called "arrangement"). 
[0003] In addition, please refer to the special edition ("CAD/CAE system" 
corresponding to highly efficient mounting) of the "electronics mounting technology" 
July, 1993 issue of Information Investigation Committees issue, the Teruhiko Yamada 
"editorial supervision CAE of printed circuit board" applied-technology publication, 
January 14, 1990 issue, etc. about the detail of the wiring substrate design using CAD, 
for example. In a packaging design, it poses a problem that each part article decides 
which to really enlarge slightly. Wiring which remains with non-connection, without a 
wiring path being securable in that there are few amounts of expansions appears, the 
margin of the components circumference becomes large for it to be conversely long, and 
a substrate does not become high density. 

[0004] In case components are positioned, the technique of defining the expansion 
width of face of each part article proper is called an offset grant technique on these 
specifications. As the 1st conventional technique of an offset grant technique, what is 
explained by JP,3-14181,A "automatic-layout mode of processing of components" in full 
detail is raised. This says the expansion width of each part article at the time of 
mounting of a multilayer substrate that it will make it change according to components, 
and has determined it by predicting wiring capacity. According to this official report, 
wiring capacity is an area size which pulls out in the component side of a multilayer 
substrate and wiring occupies, and this is computed based on how the pin pulled out 
and wired in components is located in a line, or in the truck and what kind of physical 
relationship of a wiring layer a pin list is. A pin is in the both-sides side of components, 
and when this lies at right angles to the wiring truck in a wiring layer, as shown in an 
example of drawing 38 (a), the truck of a wiring layer is conjectured that the wiring 
path which led will be established. 



[0005] When parallel to the wiring truck in a wiring layer, in a component side, it is 
surmised by pulling out, as shown in an example of drawing 38 (b), and using wiring 
that a wiring path will be established. It computes the field of which drawer wiring of 
each components occupies according to whether the direction of a pin list lies at right 
angles to a truck, or to be parallel, and if it positions after only the offset width 
according to the computed value expands components, it is avoidable that the field for 
wiring is occupied by the arrangement location of other components. 
[0006] The 2nd conventional technique of an offset grant technique will give the offset 
width of a proper to each part article according to the property of each part article. The 
example is indicated by the JP,5-12380,A official report, and distributes a free area to 
the basis of guess that many wiring fields will be used for components with many pins. 
A free area here is a free area once all carrying out contiguity arrangement of the 
elegance with the part shape of the minimum rectangle, and if this is distributed, each 
part article will be gradually expanded so that circumference components may be 
pushed away from the condition of contiguity arrangement. Thus, if it distributes 
according to the number of pins, even if the configuration is the same, area will be 
distributed to more eyes on components with many pins than components with few pins, 
and it will be estimated as an eye with many wiring fields. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, if it does not wait for prediction 
of a wiring field to be unable to make as a trouble of the 1st conventional technique 
unless the arrangement location of components becomes settled, i.e., the phase where 
the stowed position of components became settled, prediction of a wiring field also has 
the impossible trouble. This means that the prediction stage of a wiring field is 
restrained greatly. For example, although a designer wishes that a wiring field will be 
predicted where the stowed position of components is not decided at all, it is 
impossible, and if a stowed position changes once deciding, the need of repredicting 
even a wiring field will arise. 

[0008] The phenomenon in which the drawer length of drawer wiring in a component 
side exceeds further the die length predicted from the physical relationship of the 
direction of a pin list and a truck occurs, and the 1st conventional technique has 
plentifully the case where prediction of **** is betrayed. Thus, that prediction is 
betrayed is the case where a router performs path clearance reservation, in order to 
avoid that the interference and leakage by electromagnetic induction occur, a router 
a CAD system setting - MEZU - shift in the vertical direction or the path-clearance 
reservation which is the tool program which determines a wiring path using wiring 
algorithms, such as law and the Rhine searching method, and this performs makes the 
wiring pattern of drawer wiring the shape of a straight line for the location which 
strikes beer in a component side, as shown in drawing 39 (a) if -* ** made by forming 
a wiring pattern stair-like as there is nothing and it is shown in drawing 39 (b). 
[0009] Since whether a router performs path clearance reservation as it is in what kind 
of condition cannot make even if the direction and the direction of a truck of a pin list 
have become clear by the technique of the 1st conventional technique, the 1st 
conventional technique will position components, with the field neglected which is 
surely needed by path clearance reservation. As a trouble of the 2nd conventional 
technique, when all components cannot be expanded, it is mentioned that the substrate 
layout which a wiring field cannot secure at all will be generated. Thus, if an 
impossible layout is generated, it is necessary to redo a layout from the start, and 
working efficiency is poor. 



[0010] The components given when offset width was given after each part article with 
which it should equip on a substrate with the 2nd conventional technique if it explains 
concretely carried out contiguity arrangement with the minimum rectangle are 
expanded so that circumference components may be pushed away. While the 
components by which it was pushed away are located inside a substrate, it is good, but 
if the components by which it was pushed away overflow out of a substrate, giving 
offset must cancel. If offset grant is canceled on the way, where contiguity 
arrangement is carried out with the minimum rectangle, arrangement processing will 
finish. Thus, where contiguity arrangement is carried out, a wiring field is not 
securable, and since it is disqualification as a substrate layout, it will be necessary to 
redo layout creation from the start. 

[0011] The 1st purpose of this invention is to offer the packaging-design equipment 
which can predict even the excess and deficiency of the wiring field generated when a 
router performs path clearance reservation. The 2nd purpose of this invention is to 
offer the packaging-design equipment which gives offset width according to the 
property of each part article steadily so that generation of the impossible layout with 
which working efficiency is reduced remarkably may be avoided as much as possible. 
[0012] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above 
invention according to claim 1 It is packaging-design equipment which designs the 
stowed position of the components in a substrate. As 1st design agreement A specific 
means to specify two or more things by which wiring should be pulled out to beer 
among the pins attached in the components which should determine a stowed position 
as a 1st storage means to memorize the permission minimum pitch between beer 
beforehand, A judgment means to judge whether spacing between two or more specified 
pins is narrower than the minimum pitch between said beer, In a prediction means to 
predict how many steps of wiring pulled out from a pin will be bent stair-like if pin 
spacing is narrower than a minimum pitch, an expansion means to expand the 
components concerned so that the wiring field of the predicted bending mark may be 
secured, and the expanded magnitude It has a decision means to determine the stowed 
position to the substrate of the component. 

[0013] In order to attain the 2nd purpose invention according to claim 4 A 1st storage 
means to be packaging-design equipment which designs the stowed position of two or 
more components in a substrate, and to memorize systematically two or more 
components which should determine a stowed position, A 2nd storage means to match 
and memorize the classification table which classified the property of components at 
large into two or more items, and the offset width which becomes indispensable in each 
item, Take out in the order which is having the components memorized by the 1st 
storage means memorized, and the item which agrees with this is searched from the 
2nd storage means. So that it may go round about all the components with which 
read-out by the read-out means which will read this if there is an agreeing item, and 
the read-out means is memorized by the 1st storage means A loop means to repeat and 
start a read-out means, and an expansion means to expand only the offset width which 
had the component concerned read whenever one component was read, If the ratio of a 
total means to total the components area in the expansion till then whenever 
components expansion is performed once, and the totaled components area and 
substrate area reaches a judgment means to judge whether the limitation of the 
arrangement consistency defined beforehand was arrived at, and a limitation It has a 
positioning means to interrupt starting of the read-out means by the loop means, and 



to position the components in the expanded magnitude. 
[0014] 

[Embodiment of the Invention] Hereafter, the example of the printed circuit board 
design approach of this invention and equipment is explained using a drawing. 
(The 1st operation gestalt) It explains by making a CAD system into an example as an 
operation gestalt of packaging-design equipment. This CAD system performs a circuit 
diagram design and the packaging design based on the design result of a circuit 
diagram design, and is sharing design information by the circuit diagram design and 
the packaging design. 

[0015] The hardware configuration of this CAD system is shown in drawing 1 . As 
shown in drawing 1 , a CAD system consists of the high resolution display 1, storage 2, 
the prediction limb 3, an input control unit 4, the output section 5, and a 
microprocessor 6. The high resolution display 1 is the CRT display and LCD which 
display the graphics which reproduced faithfully the absolute size ratio of the 
substrate under packaging design, components, and a wiring foil at the time of 
activation of a packaging-design application program. These are reproducing the 
mutual absolute size ratio faithfully by the design information memorized by storage 2. 
At the time of dialogue edit, a designer changes the layout on a substrate using a 
mouse cursor etc. 

[0016] The store 2 has memorized the circuit design application program which is the 
hard disk and magneto-optic disk which have the memory capacity of a G byte order, 
and performs a circuit diagram design, the various design information inputted by the 
designer at the time of the program execution concerned, and the packaging-design 
application program which performs a packaging design. Since the above-mentioned 
circuit design program is not the chief aim of this invention, it omits explanation. 
Moreover, about a packaging design, it mentions later. Here, design information is 
explained to a detail, this design information the following 1.2.3. - the information 
on classification shown in .... is included. 

1. The stowed position on a substrate is information which shows where it is by the 
product name of [ information / components information components ] what in each 
component on a circuit diagram. An example of components information is shown in 
drawing 2 (a). The part number which is a number to which the designer ****(ed) 
components information on each components on a circuit diagram, and (ICl, IC3) in 
drawing, The components name which shows the product name of a suitable product to 
the component concerned, and (MN700 in drawing), The coordinate on the substrate of 
the component concerned, and (the inside of drawing (35,100 (20,100))), The field 
number which shows the component side of the component, concerned, and the include 
angle which ("1" in drawing, "6"), and the criteria side of the components concerned 
make with the criteria side of a substrate ("0 degree" in drawing, "180 degrees"), It 
consists of the package kind of the component, a components class which shows 
whether the function of the component is CPU, or it is a connector, and expansion 
appearance information that the components appearance expanded by predetermined 
offset width is written in. 

[0017] In this Fig., the list beside the part number IC 1 shows the contents "the 
components IC 1 on a circuit diagram have a suitable product MN700, and the stowed 
position is set to (20,100) of a field 1." The list beside the part number IC 3 shows the 
contents of "the components IC 3 on a circuit diagram having a suitable product 
MN700, and the stowed position being (35,100) of a field 6, and making the criteria 
side and the include angle of 180 degrees." In addition, it is entrusted with the task of 
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a designer how the part number, a components name, a package kind, and a 
components class are set up among components information by the dialogue edit mode 
being performed in a circuit design or a packaging design, and it sets up. Expansion 
appearance information is written in by the prediction limb 3, and a wearing 
coordinate, a field number, and an include angle are minutely calculated by the 
packaging design. 

[0018] Although an example was shown in drawing 2 (a), there is other accompanying 
information, such as components side information and the wiring approach 
information, among each part article information. Drawing 3 (a) is drawing showing 
the DS of components side information, and as for components side information, 
according to this Fig., the components name of the components information which self 
accompanies is given. And the surface of the components of the components name, the 
lower side, the right-hand side, and left part begin from which coordinate, and the 
starting point and the terminal point coordinate which shows with which coordinate it 
finishes are matched. Moreover, the pin of what position is attached each components 
side or whether the pin attached exists are describing. 

[0019] Drawing 3 (b) is drawing showing the DS of the three wiring approach 
information, and according to this Fig., the wiring approach information has given a 
classification called wiring to each pin attached in each part article in the middle of all 
wiring and drawer wiring. All wiring is the technique of wiring a wiring foil on the 
field where current mounting is performed, and the usual wiring approach information 
is set as this. 

[0020] Drawer wiring is the wiring technique which pulled out and pulled out the 
wiring foil of predetermined length from the pin of striking beer previously in order to 
wire via a inner layer or other sides. Wiring will become possible, if this drawer wiring 
is performed even when the field which is performing current mounting cannot be 
wired by the ability not securing the free area which wiring takes. Wiring is the 
technique of wiring a wiring foil using jumper wire the middle. 

2. Part-shape information part-shape information is the information showing the 
configuration of the actually mounted components. An example of a part shape is 
shown in drawing 2 (b). Part-shape information consists of the components name which 
shows the product name of a suitable product to components, the appearance of the 
product concerned expressed with the relative coordinate, the terminal appearance 
which is an appearance of a terminal expressed with the relative coordinate, the 
number of terminals which the product concerned has, a relative coordinate which is 
the relative position of each terminal, and a pin pitch which shows spacing of these 
pins. By this example, the above-mentioned relative coordinate makes a normal 
coordinate the . top-most vertices nearest to the No. 1 terminal of each part article, and 
is given. This information is also inputted by the dialogue edit mode being performed 
in a circuit design or a packaging design. 

3. An initial entry initial entry is the information showing the logical connection 
between terminals. An example of an initial entry is shown in drawing 2 (c). As shown 
in drawing 2 (c), an initial entry consists of information on the terminal connected by 
the network name which is the name named by the designer at each wiring foil on a 
circuit diagram, ("A" in drawing), and the wiring foil concerned, and (IC 1-1 in drawing, 
R20-1, IC 3-5). The information on the terminal of this latter consists of a terminal 
number of the terminal concerned, and the part number given to the component 
concerned. The graph of drawing 2 (c) corresponds with the circuit diagram of the 
right-hand side. The wiring foil of the network name "A" runs in this Fig., and the No. 
1 terminal of ICl and the No. 5 terminal of IC3 are connected by this wiring foil. The 



list beside network name"A" of drawing 2 (c) shows connection of the terminals in this 
circuit diagram. Wiring of the components arrangement in a packaging design and a 
wiring foil is performed based on this initial entry. It is entrusted with the task of a 
designer how this information also sets up by being inputted by the dialogue edit mode 
being performed in a circuit design or a packaging design. 

4. Wiring information wiring information is the information about the wiring foil on a 
substrate, and the example is shown in drawing 2 (d). The identifier by which wiring 
information was given to each wiring foil as shown in drawing 2 (d), and (ID M 1" in 
drawing), The network name which the wiring foil concerned supports, the identifier of 
the field where ("A" in drawing) and the wiring foil concerned were wired, and (field 
"1" in drawing), It consists of ((19.103 in drawing), and (24,103), .... (54 88)). [ the 
number and the coordinate of ("6" in drawing), and a constituting point of the 
constituting point which constitutes the wiring foil concerned, and ] In addition, a 
constituting point means the point which constitutes the above-mentioned 
configuration. When the wiring foil [ finishing / wiring / specifically ] has become 
polygonal line-like, a constituting point is equivalent to the endpoint of the polygonal 
line concerned, and a turning point, and when the wiring foil [ finishing / wiring ] has 
become straight line-like, a constituting point is equivalent to the starting point of the 
straight line concerned, and a terminal point. 

5. Prohibition region information prohibition region information is the information 
showing where the arrangement which corresponds on a substrate, and the field whith 
forbids wiring are. An example of prohibition region information is shown in drawing 2 
(e). As shown in drawing 2 (e), prohibition region information consists of a coordinate 
on the identifier ("IDl" in drawing) given to each prohibition region, the field (field 
"1") where a prohibition region exists, and the substrate in which the configuration of 
a prohibition region is shown. 

6. Design-basis information design-basis information is the information showing the 
criteria of packaging designs, such as a physical constraint at the time of performing a 
packaging design. An example of design-basis information is shown in drawing 3 (c). 
As shown in drawing 3 (c), design-basis information The diameter vialand of beer, 
wiring **** fwidth (the inside of drawing 0.2mm) Minimum pitch vvpitch which shows 
into how much the minimum interval of beer is made when a router wires (the inside of 
drawing 0.3mm), Minimum pitch vppitch which shows into how much the minimum 
interval of beer and a pin is made (the inside of drawing 0.15mm), Minimum pitch 
vvdist which shows into how much the minimum interval of the minimum distance 
vfdist, beer, and beer in which it is shown into how much the minimum interval of beer 
and a wiring foil is made is made is expressed. The information on this is also inputted 
by the dialogue edit mode being performed in a circuit design or a packaging design. 
[0021] The above-mentioned design-basis information is referred to in case a router 
performs beer **** and wiring, as shown in the following (l) - (7). 

(l) When a router performs beer **** for the pin which should pull out and wire the 1st, 
vpdist and vialand are referred to. That is, as shown in drawing 4 (a), a router vacates 
vpdist from the 1st pin and strikes the beer which has the diameter shown in vialand. 
[0022] (2) fwidth is referred to in formation of a wiring foil. That is, a router will form 
the wiring foil which has the horizontal width of fwidth from the 1st pin to beer as 
shown in drawing 4 (b), if beer is struck as shown in drawing 4 (a). 
(3) vvpitch is referred to in case drawer wiring of the 1st pin is finished, and beer is 
continuously struck for drawer wiring of the 2nd pin. That is, a router reads the pin 
pitch of components, and vvpitch is read, and a pin pitch judges whether it exceeds 
vvpitch. 



[0023] (4) If it exceeds, as shown in drawing 4 (c), beer will be struck to the location 
which separated only vvpitch from the core of the beer of the 1st pin horizontally, and 
as shown in drawing 4 (d), the wiring foil which has the horizontal width of fwidth to 
the beer struck from the 1st struck pin will be formed. 

(5) In the case of the straitness in which a pin pitch is less than vvpitch at the time of 
the judgment of (3), vfpitch is referred by the router. That is, a router judges whether 
when a pin pitch judges with it being less than vvpitch, vfpitch is read and this exceeds 
a pin pitch. 

[0024] (6) Since the wiring foil of the 1st pin is used, as shown in drawing 4 (g), strike 
beer on the production of the location which separated only vfpitch horizontally, and 
when it judges with it being less than (7) vfpitch which strikes beer to the location 
which separated only vvpitch from the core of the beer of the 1st pin towards the slant 
top when it judges with exceeding vfpitch, as shown in drawing 4 (h), form a wiring foil 
stair-like towards this beer. 

[0025] Explanation about the information memorized by storage 2 is given the former, 
and resumes the explanation about each configuration of packaging-design equipment. 
In the components side of each part article, the prediction limb 3 predicts what kind of 
drawer pattern is formed, and gives offset width the components side based on a 
prediction result. When performing a drawer based on the technique which a router 
becomes from above-mentioned (l) - (7), the drawer pattern called a two-step drawer 
pattern and the drawer pattern called n+ two-step drawer pattern appear the 
components side where a drawer is performed. 

[0026] A two-step drawer pattern is a drawer pattern which appears when spacing 
between pins is less than beer **** spacing specified to design-basis information. 
Drawing 5 (a) illustrates this drawer pattern, with this explanatory view, in the pin 
attached in components, the beer pulled out from the odd number pin is arranged with 
a broken line bl, and the beer pulled out from the even number pin in drawing is 
arranged with a broken line b2. Thus, when the location of beer **** to an odd number 
pin and an even number pin is arranged with two parallel lines like a broken line bl 
and a broken line b2, the distance between beer will spread to what is shown in a 
continuous line k2 from what is shown in the continuous line kl shown in drawing 5 

(b) . 

[0027] n+2-step drawer wiring is a drawer pattern which appears when spacing of a pin 
and a wiring foil is less than beer wiring foil spacing specified to design-basis 
information, spacing between pins beer spacing -- less ■- in addition -■ and when less 
even than spacing of a beer wiring foil, the distance between the wiring foil-beer in a 
two-step drawer pattern approaches too much, and it is apprehensive about 
electromagnetic compatibility or leakage. A router is pulled out as shown in drawing 5 

(c) . In this case, the inside of the side (the thing of the components side by which 
drawer wiring is carried out is said), A central pin and the m-th becoming pin (here, 
odd pins shall be attached the components side) from ■■ only a drawer pattern is formed 
in the shape of a straight line, the drawer pattern with which the m-lst pins and the 
m+lst pins which are located in the neighbors of this are pulled out is formed stair-like, 
and spacing of beer and a wiring foil is vacated. Furthermore, since it also has a 
problem that drawer wiring with which the m-lst pins and the m+lst pins are pulled 
out again approaches too much with the beer struck by the drawer point of the m-2nd 
pins and the m+2nd pins, a router also forms drawer wiring pulled out from the m-2nd 
pins and the m+2nd pins stair-like, and vacates spacing of beer and a wiring foil. Thus, 
if spacing with a wiring foil is vacated, the distance between beer can vacate spacing of 
beer and a wiring foil, as shown in the continuous line k3 of drawing 5 (d). 



[0028] Since it is necessary to form drawer wiring other than central drawer wiring 
stair-like when the number of pins pulled out from the components side is odd, the 
total of a number of stages becomes (S-l) / 2+2 steps. Since it is necessary to form 
drawer wiring other than central drawer wiring stair-like when the number S of pins 
pulled out is even, the total of a number of stages becomes S / 2+2 steps. 
[0029] A wiring field explains, while the prediction limb 3 refers to [ each components 
side to / a perpendicular direction and ] drawing 5 (e) for how offset width is added 
horizontally according to breadth. Offset of the basic length vO equal to minimum pitch 
vpdist which the prediction result pulled out, and was previously shown the 
components side when the number of patterns was one is perpendicularly given to the 
components side. If the predicted number of stages is two steps, the prediction limb 3 
will add the perpendicular length vl further on this basic length vO. 
[0030] Offset width is not given when it is but predicted as one step and two steps to 
the perpendicular direction from the components side. However, if a prediction result 
crosses three steps, the offset width of the level length hi will be added to the 
horizontal direction of the body of components. In view of the breadth of the above 
wiring fields, the prediction limb 3 computes a perpendicular direction and the offset 
given horizontally by the operation which applied to the following {formulas 1} 
correspondingly when the drawer pattern whose number of stages is m steps appeared. 
[0031] {Formula l} 

Offset Voffset = given perpendicularly Offset Hoffset = given to basic length v0+(m-l) * 
perpendicular length vl horizontal direction Level length hi* (m-2) 
Based on the prediction result of a number of stages, the prediction limb 3 explains the 
offset width of which gives the body of components, referring to drawing 6 (a) - (f). 
[0032] The case where it is predicted that drawing 6 (a) is formed the components side 
where one step of drawer pattern counters is shown. If it predicts that the number of 
stages of a drawer pattern is one step, the prediction limb 3 will give the offset width 
of the basic length vO to the body of components, as shown in drawing 6 (b) to a 
perpendicular direction to each components side. Moreover, if it predicts that the 
number of stages of the drawer pattern of the components side which counters as 
shown in drawing 6 (c) is two steps, the prediction limb 3 will give the basic length vO 
and the perpendicular length vl perpendicularly to the components side, as shown in 
drawing 6 (d). 

[0033] If it predicts that the number of stages of the drawer pattern of the components 
side which counters is three steps as shown in drawing 6 (e), the prediction limb 3 will 
add the twice of the basic length vO and the perpendicular length vl perpendicularly to 
the components side. Since drawer wiring is formed stair-like and it spreads also 
horizontally when it is three steps (1+2 steps), the die length hi of the horizontal level 
of the drawer wiring is given to the horizontal direction of the components side (refer 
to drawing 6 (f)). 

[0034] If it predicts that it pulls out as shown in drawing 7 (a), and the number of 
stages of a pattern is four steps, the prediction limb 3 will give 3 times of the basic 
length vO and the perpendicular length vl perpendicularly to the components side. 
Since two drawers are formed stair-like and this spreads horizontally, the prediction 
limb 3 gives the level length h2 of the level length hi of that drawer equal twice to this 
horizontal direction ( drawing 7 (b)). 

[0035] The pin is attached the four components sides and drawing 7 (c) shows the case 
where four steps of drawer patterns are formed from each components side, this 
prediction limb 3 -- four sides it is alike, respectively and receives, and 3 times of the 
basic length vO and the perpendicular length vl are given perpendicularly, it receives 



horizontally, and the level length h2 of the level length hi of that drawer equal twice is 
given (refer to drawing 7 (d)). 

[0036] The input control unit 4 has a pointing device and a keyboard, and moves the 
mouse cursor on the high resolution display 1 according to actuation of the operator of 
a pointing device, and a designer is provided with the input environment of dialogue 
edit by receiving the keypunch from a keyboard. The output section 5 consists of the 
X-Y plotteTand high resolution printer which carry out the printout of the design 
result on a predetermined form, a CAM data converter which changes a 
packaging "design result into CAM data in order to control an NC machine tool, and a 
network interface for transmitting a packaging-design result to other CAD systems 
through LAN. 

[0037] The packaging-design application program 7 is an execute-form program which 
described the procedure of the flow chart of drawing 8 - drawing 10 , and consists of the 
activation module corresponding to the flow chart of drawing 8 - drawing 10 , a router, 
and a managed table for loading these activation modules to a primary storage. The 
packaging-design application program 7 is carried by recording on a floppy disk, an 
optical disk, a magneto-optic disk, etc., and is installed in a desired CAD system. 
Although what is generally described by machine instruction as for "execute form" is 
shown, the application program 7 may be described with the macro language 
interpreted by the predetermined interpreter. 

[0038] The Maine Flo-chart of a packaging-design application program is shown in 
drawing 8 . Henceforth, the flow chart of drawing 8 is decoded and order is explained 
for what kind of contents of processing a microprocessor 6 performs later on. By 
performing dialogue edit, a microprocessor 6 first inputs a components appearance 
required for the packaging design of a wiring substrate, a terminal location, the 
signal-line name of a terminal, the network data between components terminals, a 
design basis, and substrate data (S3301). Next, a microprocessor 6 determines the 
sequence (location sequence) of deciding a stowed position (S3302). Based on the 
connection relation between components etc., a microprocessor 6 determines the 
location and arrangement side which want to arrange the components on a- wiring 
substrate (S3303). 

[0039] Next, a microprocessor 6 operates a part shape from a connection terminal 
location with arranged components etc. (S3304). The stowed position of components is 
decided with the operated part shape (S3305). The wiring path between all the 
components terminals to connect is determined, keeping the design basis of a wiring 
substrate to an arrangement result, if all of positioning of components are completed 
(S3306). 

[0040] As wiring substrate data [ finishing / a packaging design / finally J, a 
components stowed position and wiring substrate wiring path information are 
outputted (S3307). In addition, although artwork processing of fine tuning of wiring, 
an addition of a recognition alphabetic character, etc. is performed in fact, since it is 
not related to the theme of this invention, it omits here, the above-mentioned Maine 
Flo-chart setting -- further -- a detail it should explain -- in part-shape actuation 
of step 3304, they are the procedure which predicts how many steps of drawer pattern 
is formed, and the procedure which fluctuates offset width in components size based on 
the number of stages. These procedures are shown in the flow chart of drawing 9 . The 
"expansion sequence" which shows the sequence that all the components information 
set as the object of expansion aligns at a single tier as shown in drawing 11 , the tag in 
which it is shown whether it is "finishing [ expansion ]", respectively, it is "a candidate 



for expansion", or "whether it have expanded" is given in this flow chart, and each 
components information is expanded is given. 

[0041] In the flow chart of drawing 10 , a microprocessor 6 reads the part-shape 
information which shows an appearance, a terminal appearance, a terminal location, 
etc. at step 900 on the primary storage which is not illustrated from storage 2. The 
design-basis information which shows wiring ****, spacing between wiring foils, etc. in 
step 901 is read from storage 2 to a primary storage, and the information which shows 
a wiring drawer pattern in step 902 is read from storage 2 on a primary storage. Then, 
at step 903, a microprocessor 6 judges whether the components information that it 
does not expand exists in the group for a design. If it exists, the tag which "is not 
expanded" will be rewritten "for expansion", and it will shift to step 9041. [ which is 
given to this ] 

[0042] At step 9041, the components name for expansion is read and a microprocessor 6 
reads a pin pitch from the part-shape information on the read components name in step 
904. Furthermore, it sets to step 905 and is the value of the minimum pitch of the beer 
of design-basis information, and beer, vvpitch It reads. Step 906 is a comparison step 
of a pin pitch pinpitch and minimum pitch vvpitch between beer, and is a minimum 
pitch between beer. If vvpitch is large, step 907 will give a prediction result that the 
number of drawer patterns is one, and will shift to step 914. 

[0043] If minimum pitch vvpitch between beer is narrow, in step 908, minimum pitch 
vfpitch between beer and a wiring foil will be read, and at step 909, a pin pitch 
pinpitch is a minimum pitch between beer foils. It judges whether it is larger than 
vfpitch. When large, it pulls out in step 910 and a prediction result is given that wiring 
is two steps. When narrow, in step 911, the pin total extpin for every drawer side for 
expansion is counted. The procedure of this step 911 is expressed by the detail with the 
flow chart of drawing 10 . In the flow chart of drawing 10 , at step 921, a 
microprocessor 6 reads the wiring approach information about the components name 
for expansion from storage 2, and a microprocessor 6 detects all the pins by which the 
wiring approach is specified as "drawer wiring" among the read wiring approach 
information by step 922. In step 923, a microprocessor 6 computes a summary value 
extpin by totaling the number of pins pulled out and wired for every components side 
with which the pin which the wiring approach information pulls out and is specified as 
wiring is attached. Thus, when a summary value extpin is computed, it sets from the 
flow chart of drawing 10 to return and step 912 to the flow chart of drawing 9 , and a 
microprocessor 6 is extpin/2. The following maximum integers n It computes. In step 
913, a prediction result is given that n+2 steps of drawer patterns appear the drawer 
side. By performing the above step 906 - step 913 shows that the number of stages at 
the time of drawer wiring being performed is predicted. 

[0044] It makes it compute which it pulls out and spreads to that a wiring field is 
horizontal and a perpendicular direction in the prediction limb 3 in a number of stages 
at step 914 to have been predicted. And the perpendicular length Voffset and the level 
length Hoffset are added to what is equivalent to the starting point and the terminal 
point of drawer wiring among the appearance coordinates of part-shape information. It 
shall be an appearance coordinate here (x(x(x(x0, y0)l, y0)0, yl)l, yl), and the drawer 
side shall make the coordinate (xO, yO) (xl, yO) the starting point and a terminal point. 
In this case, at this step, an expansion appearance is computed by operation like the 
following {formulas 2}, and a calculation result is written in as expansion appearance 
information for expansion. 
[0045] {Formula 2} 

(xO-Hoffset,yO-Voffset)(xl+Hoffset,yO-Voffset)(xO,yl)(xl,yl) 



Since components are expanded to the magnitude to which the prediction limb 3 
responded [ in how many steps path clearance reservation of a router draws out and a 
pattern is formed, and ] for predicting as mentioned above according to this operation 
gestalt, each part article is expandable to the suitable magnitude for the breadth of a 
wiring field. Since prediction of this number of stages does not need the wearing 
coordinate of components, components cannot be positioned but ** can also predict a 
wiring field beforehand. 

[0046] In addition, an offset value may be computed more in a detail using values, such 
as spacing between wiring foils, and spacing between beer and a wiring foil. 
(The 2nd operation gestalt) The 2nd operation gestalt is the configuration of 
performing adjustable offset grant of changing the offset width of components 
according to the property of its proper until the surface ratio of a 
components-substrate exceeds the rate of predetermined. 

[0047] In order to realize this adjustable offset grant, with the 2nd operation gestalt, 
the termination criteria of offset width expansion shown in drawing 12 (a) and the 
offset expansion approach shown in drawing 12 (b) are stored in storage 2. The former 
offset expansion termination criteria are the desired value of the arrangement 
consistency in a substrate design, and 80 percent is set up as desired value with an 
example of drawing 12 (a). In addition, about offset termination criteria, the threshold 
value of the expansion not only to an arrangement consistency but each part article etc. 
may be used. 

[0048] As the latter offset expansion approach shows the example to drawing 12 (b), 
the property of components at large is classified into two or more items, it is the 
information which matches with each item the offset width which becomes 
indispensable, and it is used in order. to choose offset width as a meaning from the 
property of each components. It not only specifies directly, but about expansion width, 
you may use the value for one step of the wiring drawer pattern explained with the 1st 
operation gestalt etc. 

[0049] For example, if its attention is paid about the package classification shown in 
drawing 12 (b) as one of the properties, there will be classification, such as QFP 
(KUDDO flood array), PGA (pin grid array), SOA, and DIP, and the magnitude of the 
offset width which should be given will change with these classification a lot. An 
example of the configurations of QFP and PGA is shown in drawing 16 (a). 
[0050] The components 1301 (part number 1301) shown in drawing 16 (a) are QFP, and 
are attached in the shape of [ L character-like ] a grid from all the four side faces of a 
package. On the other hand, the components 1302 shown in drawing 16 are PGA, and 
no less than 40 pins are attached in the shape of a grid from the base. In consideration 
of the difference among these packages, as shown in an example of drawing 13 (b), 
1.0mm longer than the offset width of other classification is given to the expansion 
approach information to PGA. Thus, if an offset width of 1.0mm is given to the 
components of Classification PGA, as for the components of PGA, classification will be 
greatly expanded much more compared with other components. 

[0051] Moreover, by the offset expansion approach, many kinds of properties that not 
only a package kind but a dimension is different are established. The properties that a 
dimension is different to a package kind are a functional kind, a components name, the 
magnitude of a part shape, a pin number, etc. Thus, many kinds of properties that a 
dimension is different are established for preventing that offset width inclines and is 
evaluated only by one kind of components conditions. 

[0052] In components information, in order to search offset width according to a 
components condition, it is defined beforehand where the property corresponding to 



each components condition is described, respectively. Drawing 13 (a) and (b) show 
whether where is made into a key and a property is judged in components information 
and configuration information. Since the package kind within components information 
is used for searching the components conditions of the 1st classification, it is 
instructed to be the 1st property column here, and since the components class within 
components information is used for searching the components conditions of the 1st 
classification, it is instructed to be the 2nd property column. 

[0053] The CAD structure of a system in the 2nd operation gestalt is shown in drawing 
14 . If this Fig. is referred to, the prediction limb 3 shown in the 1st operation gestalt 
is deleted. This is because this operation gestalt does not give offset width from the 
number of stages of a drawer pattern but the offset width of components is computed 
from an another include angle called the property of components. Moreover, although it 
was made to give with the 1st operation gestalt the components side which has offset 
width pulled out, the 2nd operation gestalt gives the offset width in components 
conditions all the components sides. 

[0054] In view of these difference points, the procedure of step 3304 in the flow chart of 
drawing 8 shown in the 1st operation gestalt and step 3305 is realized with the 2nd 
operation gestalt by the flow chart shown in drawing 15 . In this flow chart, first, at 
step 116, a microprocessor 6 aligns considering the components information set as the 
object of expansion as a group for a design, and in step 114, a microprocessor 6 takes 
the total of the area which the components belonging to the group for a design occupy, 
and calculates the area summary value M. 

[0055] Step 101 is control statement which shows the start of the loop-formation 
processing which consists of step 102 - step 112, and a microprocessor 6 takes out the 
thing of the head of components information to which the non-expanded tag is given 
within the group for a design which aligned in step 116, and rewrites the tag of this for 
expansion. Although the candidate for expansion set up by rewriting of such a tag is a 
translation expanded by processing which consists of step 102 - step 112, if processing 
of this step 102 - step 112 is seen functionally, the point divided into the procedure of 
step 102 * step 106, the procedure of step 107 - step 109, the procedure of step 110 - 
step 112, and the procedure of step 110 - step 112 should be noted. 
[0056] Thus, the retrieval procedure in which the procedure of step 102 ■ step 106 
retrieves components information for expansion is divided, and it is because the 
procedure of step 107 - step 109 is an expansion procedure of expanding the candidate 
for expansion and performing the comparison with this and arrangement termination 
criteria. And step 110 - step 112 are expansions for [ in the above ] expansion, and are 
a procedure for judging whether the consistency on a substrate met the termination 
criteria. 

[0057] If the procedure of step 102 - step 106 is explained in more detail, at step 102, a 
microprocessor 6 will set a numeric value 1 as Variable i, and a microprocessor 6 will 
read the contents of entry of the i-th property column for [ which is directed with the 
set point of the variable i ] expansion in step 103. In step 104, if it judges whether the 
contents of entry and the corresponding item exist in the item of the i-th classification 
of the read components conditions and it is not existed in it, in order to switch the 
candidate for retrieval to other components conditions, in step 106, a microprocessor 6 
adds Variable i one time. In order to shift to step 106 and to switch the candidate for 
retrieval to other components conditions once it judged whether the item would be once 
searched in step 105 and searched it since it is unsatisfactory that the components 
conditions already searched overlap and are searched even if the corresponding item 
exists, in step 106, "1 M is added to Variable i. The procedure of the above step 103 - step 
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106 is repeatedly repeated until the components conditions applicable to the candidate 
for expansion are discovered. 

[0058] Then, the procedure of step 107 - step 109 is explained. The case where the 
components conditions applicable to the property column for expansion are discovered 
shifts to step 107. At step 107, only the offset width which read offset width incidental 
to the item applicable to the discovered components condition, and was read in step 
108 expands ** outside components, and rewrites the tag given to components 
information to "finishing [ expansion ]." 

[0059] When the components 1301 shown in drawing 16 (a) here are the candidates for 
expansion, the appearance coordinate (xO, yO) (xl, yO) of components 1301 (xO, yl) (xl, 
yl) is read. On the other hand, since the package kind of components 1301 is QFP, an 
offset width of 0.508mm reads from components condition information. Appearance 
coordinate read at step 108 (x0-0. 508mm, y0-0. 508mm) (xl+0. 508mm, y0*0. 508mm) 
(x0-0.508rnm, yl+0. 508mm) (xl+0. 508mm, yl+0. 508mm) By updating, as shown in 
drawing 16 (c), components 1301 are expanded. 

[0060] Moreover, when the components 1302 (part number IC 1302) whose package 
kinds shown in drawing 16 (b) are PGA are the candidates for expansion, the 
appearance coordinate (xO, yO) (xl, yO) of components 1302 (xO, yl) (xl, yl) is read. On 
the other hand, since the package kind of components 1302 is PGA, an offset width of 
1.0mm is read from components conditions. Appearance coordinate read at step 108 
(xO-l.Omm, yO-l.Omm) (xl+l.Omm, y0-1.0mm) (x0-1.0mm, yl + l.Omm) (xl + l.Omm, 
yl+l.Omm) By updating, as shown in drawing 16 (d), components 1302 are expanded. 
[0061] In step 109, an expanded part of components area is computed after expansion. 
The above is the procedure of step 107 - step 109. If only the offset width to which the 
candidate for expansion of a piece accompanied the property column is expanded by 
these procedures, the amount of expansions computed at step 109 in step 110 at the 
area summary value M will be added. Thus, addition of a summary value computes the 
ratio of the area summary value M and the substrate area K at step 111. It is reflected 
by expansion for [ above ] expansion in the ratio computed here which increased, and, 
as for the consistency on a substrate, this is compared with a termination criterion in 
step 112 at it. 

[0062] When not fulfilling a termination criterion, it shifts to step 113. Step 113 is 
control statement which shows the end of loop-formation processing, with reference to 
whether components yet remain in the group for a design, if it shifts here, if it remains, 
will choose this as a candidate for expansion, and will return to step 101 again. If it 
returns to step 101, processing of step 102 - step 112 to the following candidate for 
expansion will be performed. 

[0063] The above explanation showing is making processing of step 102 - step 112 
repeat so that it may continue shifting to step 113 and the following candidate for 
expansion may be chosen, when the ratio of the summary value of components area and 
substrate area which were computed in step 111 does not fulfill the termination 
criterion which the designer defined. Thus, if step 102 - step 112 are performed 
repeatedly, expansion of components will be performed one after another. 
[0064] Thus, if the offset width according to components conditions is given, the ratio 
of the area summary value and substrate area which are calculated in step 111 will 
increase gradually. Processing of step 102 - step 112 is repeated repeatedly, if all the 
components contained in the group for a design are taken out as a candidate for 
expansion, it will be detected that remained in step 113 and components were lost, and 
it will shift to step 115 from step 113. In the phase which shifted to step 115, although 
the components contained in the group for a design are the translations to which all 



are expanded, by rewriting the tag given to such components information from 
"finishing [ expansion ]" "un-expanding", resequencing of them is carried out as a 
group for a design, and they shift to step 101 at step 115, so that they may aim at much 
more expansion of each part article. 

[0065] If step 102 * step 112 are repeatedly performed to components 1301, as shown in 
drawing 17 (a), the expansion width yl311 based on a components class and the 
expansion width yl321 based on a part shape will join the configuration of a broken 
line yl301 where the offset width based on a package kind was given. On the other 
hand, if step 102 • step 112 are repeatedly performed to components 1302, the 
expansion width yl312 based on a components class and the expansion width yl322 
based on a part shape will join the configuration of a broken line yl302 where the 
offset width based on a package kind was given as shown in drawing 17 (b). 
[0066] Thus, if processing of step 102 - step 112 is repeatedly repeated by the loop 
control statement which consists of step 101 and step 113, the surface ratio computed 
at step 111 will exceed a termination criterion. If a termination criterion is exceeded, it 
will shift to step 114, and only offset width determines the stowed position of each part 
article by using arrangement algorithms, such as a method of elastic center, where 
outside ** is expanded. 

[0067] Since the component will be expanded and the area comparison with this and a 
substrate will be performed at the time of expansion of the components of a piece, if in 
agreement with the item by which the property of each part article is included in 
components conditions, just before crossing the limitation of an arrangement 
consistency as mentioned above according to this operation gestalt, according to the 
property of each part article, each components are expandable. Once it does not carry 
out contiguity arrangement of the components in this expansion, as compared with the 
2nd conventional technique expanded so that a perimeter may be pushed away, grant 
of offset width is very steady. Since each part article is positioned for the first time in 
the phase beyond a limitation, the effectiveness of being expanded as more greatly as 
possible has each part article. 

[0068] (The 3rd operation gestalt) The 3rd operation gestalt is the configuration of 
having improved a part of 2nd operation gestalt. As to [ the 2nd operation gestalt ] 
where it improved, it is only carrying out sequential expansion of the thing 
corresponding to which offset expansion approach, and the 2nd operation gestalt is the 
point that there is no regularity in selection for expansion. Thus, since offset width 
was previously given to components with the so thin necessity of offset grant when 
there was no regularity in selection for expansion, the phenomenon in which the offset 
width of the components chosen later can reduce appears. 

[0069] In order that such a phenomenon may avoid, with the 3rd operation gestalt, 
regularity is given to the components selection for expansion by giving each of the 
offset expansion approach a priority. Drawing 18 is an example of the offset expansion 
approach that the priority (l) - (9) was given. When its attention is paid about a 
configuration among these offset expansion approaches, a priority is high in order of 
(1) PGA, (2) QFP, (5) SOP, and (6) DIP. 

[0070] Moreover, as components of a priority (3) and (4), the things of a connector type 
and CPU are enumerated and PGA and a priority high subsequently to QFP are given. 
The priority shown here is an example, may replace the sequence of a priority and may 
add new conditions. In respect of the internal configuration, the prediction limb 3 
shown in the 1st operation gestalt also in this operation gestalt is deleted like the 2nd 
operation gestalt. Moreover, although it was made to give with the 1st operation 
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gestalt the components side which has offset width pulled out, the 3rd operation 
gestalt gives the offset width in components conditions all the components sides. 
[0071] In view of these difference points, the procedure of step 3304 in the flow chart of 
drawing 8 shown in the 1st operation gestalt is realized with the 3rd operation gestalt 
by the flow chart shown in drawing 19 . It aligns considering the components set as the 
object of expansion in step 201 as a group for a design. Step 202 is control statement 
which shows the start of the loop-formation processing which consists of step 203 ■ step 
208, takes out a top thing among the components information to which the tag 
non-"expanded" is given in the group for a design which aligned in step 201, and 
rewrites "for expansion" the tag given to this. 

[0072] In step 203, Variable i is initialized to 1, and the contents of entry of the 1st 
property column for expansion are read in step 204. At step 205, it judges whether the 
contents of entry of the property column and the corresponding item exist in the 
classification of components conditions. If an applicable item exists, the priority which 
read the priority given to the applicable item in step 206, and was read in step 207 will 
be given to the candidate for expansion. After grant, if it checks and is not over 
whether Variable i exceeded the upper limit in step 208, after only 1 incrementing 
Variable i in step 209 and making it increase to "2", it shifts to step 204. In step 204, 
the contents of entry of the 2nd property column for expansion are read. In step 205, it 
judges whether the contents of entry and the corresponding item exist in the 2nd 
classification of components conditions like the case where Variable i is "1" after 
read-out. 

[0073] By repeating processing of step 204 - step 208, and performing it, the priority 
matched with each item in components conditions is given to the candidate for 
expansion until Variable i exceeds an upper limit. For example, if a package kind is [ a 
pin number ] CPU of 36 pins by the PGA type, when a package kind is PGA, a priority 
"1" will be given and a priority "4" will be given by being CPU. A priority "9" is given 
when pin numbers are 36 pins. 

[0074] If Variable i exceeds an upper limit, it will shift to step 210 and will judge 
whether the components non-"expanded" remain in the group for a design. If it remains, 
it will shift to step 202, and the non-expanded thing located in a head among the 
remaining component is taken out, and this is set up as a candidate for expansion. 
Processing of the after [ a setup ] step 203 ; step 208 is made to perform to the new 
candidate for expansion, and the priority according to all the properties that the 
candidate for expansion has is made to give the candidate for expansion. 
[0075] If processing of step 203 - step 208 is performed to all the groups for a design, 
the remaining components will be lost and the shift to step 211 from step 210 will be 
performed. If it shifts to step 211, the total of the priority given for every components 
will be taken. The priority "9" to which the package kind was given when pin numbers 
were 36 pins, the priority "1" given when a package kind was PGA by the PGA type, if a 
pin number was CPU of 36 pins, the priority "4" given by being CPU, and is totaled 
here, and a total result "14" is obtained. 

[0076] If the same total is performed about each part article, the height of that total 
result will be compared and the expansion sequence of each part article will be created 
by this height. Creation of expansion sequence carries out the subroutine call of the 
flow chart (the module realized by this flow chart is called an expansion routine 
below.) of drawing 15 shown with the 2nd operation gestalt in step 212. The expansion 
sequence of each part article is handed over as an argument at the time of this call. 
According to the expansion sequence handed over in step 212, the expansion routine of 
the called side aligns components and generates the group for a design. Thus, if the 



group for a design is generated in the sequence which followed in order of expansion, 
loop-formation processing made at step 101 • step 113 will be performed in the 
sequence given to each part article in step 211. Since this sequence is based on the 
total result of a priority, it is expanded in as early sequence as components with many 
properties which agree with the item to which the high priority was given. 
[0077] As mentioned above, according to this operation gestalt, offset width is given for 
components with many properties which agree with the item to which the high priority 
was given in early sequence, and offset width is given to the components which are not 
so in late sequence. Thus, since offset width was given and expanded in the sequence 
according to a priority and offset width was previously given to components with the 
thin necessity of offset width grant, the phenomenon in which the offset width of the 
components chosen later can reduce is avoidable. 

[0078] (The 4th operation gestalt) When the 4th operation gestalt determines the 
stowed position for arrangement, it is related with the offset width grant technique of 
specifying how far the stowed position for [ the ] arrangement approaching to the 
location which components [ finishing / arrangement ] occupy. What kind of component 
is arrangement ending, no matter what components may become a candidate for 
arrangement, with the 4th operation gestalt, it matched for every combination of all 
two components, and offset width is defined so that all of those combination may be 
covered. 

[0079] In the 4th operation gestalt, storage 2 has memorized components pair 
components offset in the format as shown in drawing 20 . Thus, if it memorizes, 
components 2101 and 2102 will be arrangement ending, for example, the stowed 
position for arrangement will not be allowed to pry into less than 1.27mm from the 
stowed position of components 2101, when components 2103 turn into components for 
arrangement, and prying into less than 5.08mm from the stowed position of 
components 2102 will not be allowed. 

[0080] Moreover, components 2101, 2102, and 2103 are arrangement ending, when 
components 2106 turn into components for arrangement, the stowed position for 
arrangement is not allowed to pry into less than 1.27mm from the stowed position of 
components 2101, and prying into less than 2.54mm from the stowed position of 
components 2102 is not allowed. Moreover, prying into less than 0.508mm from the 
stowed position of components 2103 is not allowed. 

[0081] Since 1.27mm is taken to offset width with components 2104 to the shortest or 
spacing of 5.08mm being vacated between the stowed positions of components 2103 
since 5.08mm is taken to offset width with components 2103, if this is observed about 
components 2102, between the stowed positions of components 2104, spacing of 
1.27mm is vacated also for the shortest. 

[0082] In respect of the internal configuration, the prediction limb 3 shown in the 1st 
operation gestalt is deleted. Moreover, although it was made to give with the 1st 
operation gestalt the components side which has offset width pulled out, the 4th 
operation gestalt gives the offset width in components conditions all the components 
sides. In view of these difference points, the procedure of step 3304 in the flow chart of 
drawing 8 shown in the 1st operation gestalt and step 3305 is realized with the 4th 
operation gestalt by the flow chart shown in drawing 22 . 

[0083] In the flow chart of drawing 22 , it aligns at step 301 considering all the 
components set as the object of positioning as a group for a design. The components 
information set as the object of positioning by this aligns at a single tier, as shown in 
drawing 18 , and the tag in which it is shown whether it is "finishing [ arrangement ]", 
it is "a candidate for arrangement", or "whether it arrange" is given to each. Moreover, 
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corresponding to the components conditions which self fulfills like components 2401 
meets the termination criteria. 

[0095] If expansion processing meets the termination criteria, at step 402, all the 
initial entries created to the primary storage at the time of a circuit design will be read 
from storage 2. At step 403, all the part numbers included in an initial entry are read. 
In step 40 2, four initial entries as shown in drawing 27 (a) should be read here. The 
part number (IC2401) of components 2401 and the part number (R2402-R2405) of the 
components 2402 which are surface mount chips ■ components 2405 shall be included 
in the read initial entry. 

[0096] At the step 404 both, the minimum pitch between components including these 
part numbers is read from a design basis. Since the minimum pitch between 
RIC2401-2402, the minimum pitch between RIC2401-2403, the minimum pitch 
between RIC2401-2404, and the minimum pitch between RIC2401-2405 are contained, 
these are read to drawing 24 . After read-out, the minimum pitch read in step 405 is 
given to the initial entry in which the part numbers 2401 and 2402 were included, and 
is accumulated in storage 2. The initial entry after grant is shown in drawing 27 (b). 
[0097] This activity is repeated about all initial entries, and the initial entry to which 
the minimum pitch between components was given is accumulated in storage 2. If the 
minimum pitch between components is given to an initial entry, it will align 
considering all the components information set as the object of positioning in step 407 
as a group for a design. It explains, after assuming actuation in case the components 
information group shown in drawing 28 is an object. What the tag which is not 
arranged [ which is located in a head among the components with which it has aligned 
as a group for a design in step 408 ] is given is taken out, and this is set up as a 
candidate for arrangement. Step 409 after a setup is searched for the part number of 
the arranged components which serve as a connection partner for arrangement. This 
retrieval reads altogether an initial entry including the part number for arrangement 
from storage 2, takes out the part number of different another side from the candidate 
for arrangement among the part numbers included in each initial entry, and is 
performed by judging whether the wearing coordinate of the components information 
which has that part number, a component-side number, and a wearing include angle 
are entry ending. As shown in drawing 29 (a), the components 2402 located in a head 
among the groups for a design shown in a broken line in the condition that the stowed 
position of components 2402, components 2411 - components 2416 was already decided 
should be chosen as the candidate for arrangement. If processing of step 409 is 
performed to components 2402, it will look for components 2401 as components which 
serve as a connection partner of components 2402. 

[0098] Step 410 is control statement which takes out every one arranged component 
obtained by previous retrieval, and controls the loop-formation processing for this. At 
step 411, the part number of the taken-out arranged components, the part number for 
arrangement, and the initial entry with the minimum pitch between components to 
include are read first. As stated previously, although the magnitude of the arranged 
components for arrangement is a translation already expanded according to 
components conditions in the expansion routine, it is once restored to the magnitude 
before expanding the magnitude of the arranged components for arrangement at step 
413 so that the minimum pitch between components which replaced with this and was 
read previously may be given. A return in the configuration shown as the continuous 
line from the configuration indicated to be **** to the broken line by drawing 26 with 
an example of components 2401 will be performed. At step 414, only the minimum pitch 
between components which had arranged components read is expanded. This means 



the "location sequence" which shows the sequence that each components information is 
positioned is given. 

[0084] At step 302, the thing of the head of components information where the 
non-arranged tag is given among the groups for a design is taken out, and the tag of 
this is rewritten "for arrangement." If the candidate for arrangement is set up by this 
rewriting, in step 303, the sequence of the group for a design will be gone back to hard 
flow, and the components information a wearing coordinate, a component-side number, 
and whose wearing include angle are entry ending will be retrieved. The components 
information these [ whose ] are entry ending is arranged components. The condition 
that components 2101-2104 do not arrange components 2105 - components 2113 by 
arrangement ending on a substrate as shown in drawing 21 here, and components 2105 
are going to be arranged after this is assumed. The components 2106-2113 whose 
components information memorized by storage 2 in this condition is entry ending and a 
wearing coordinate, a component-side number, and whose wearing include angles only 
its components 2101-2104 are the other components have a wearing coordinate, a 
component-side number, and an unentered wearing include angle. Components 
2101-2104 are read in retrieval of step 303. If components 2101-2104 are arranged on a 
substrate as the contents written down in the components information on components 
2101-2104, it will be expressed like drawing 23 (a). 

[0085] At step 304, the searched arranged components are aligned and the thing of the 
head is taken out. While reading the part number u of the taken-out arranged 
component in step 305, the part number v for arrangement is read in step 306. If the 
part number is read from the components information of both arranged components 
and for arrangement, in step 307, the offset width of the u line v train in components 
pair components offset will be read (refer to drawing 23 (b)), and only the offset width 
read in ** will be expanded outside the components information on the part number u 
in step 308. 

[0086] In the condition that components 2101-2104 are arrangement ending, all of the 
components pair components offset which contains the components 2105 for 
arrangement in one side are read by performing processing of step 304 - step 309 
repeatedly. An offset width of 5.08mm between the components 2105 for arranged 
components 2101-arrangement is read by the first activation, and an offset width of 
2.54mm between the components 2105 for arranged components 2102-arrangement is 
read by the activation which is a two-times eye. An offset width of 2.54mm between the 
components 2105 for arranged components 2103-arrangement is read by the third 
activation, and an offset width of 5.08mm between the components 2105 for arranged 
components 2104-arrangement is read by the activation which is the fourth time. Since 
only the offset width from which ** outside each arranged component was read in step 
308 whenever these were read in step 307 is expanded, as shown in drawing 23 (c), the 
field which components 2101 - components 2104 occupy will be expanded on all sides 
from the thing of a continuous line to the thing of a broken line. 

[0087] Here, to the offset width of components 2102 - components 2104 being 2.54mm, 
since the offset width of components 2101 is 5.08mm, it turns out that the breadth of 
the broken line containing components 2101 has twice as many magnitude as this as 
compared with it containing components 2101 - components 2104. Although the stowed 
position of components 2105 is the translation which cannot enter into the field shown 
in this broken line, since the breadth of the broken line of components 2101 has twice 
as many magnitude as this as compared with it of other components, it is guaranteed 
that spacing of the components 2101-components 2105 becomes twice as many die 
length as this as compared with spacing with other components. 
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[0088] Expansion determines that the stowed position for arrangement will avoid the 
field which the components to which outside ** was expanded in step 310 occupy. 
Drawing 23 (d) shows the condition that kept the offset value shown with the broken, 
line, and components 2105 have been arranged on a substrate. If there are no 
components which shifted to step 311 and remain if there are components which 
remain as a group for a design at continuing step 311, processing of a flow chart will be 
ended. 

[0089] Since it determines as mentioned above the distance of arranged components 
and which must be kept about the combination of all components in the case of 
positioning for arrangement according to this operation gestalt, the combination of a 
certain components can use the spacing as an extensive eye, and the combination of 
another components can specify spacing combined with the affinity of the components 
of making the spacing eye **. 

[0090] (The 5th operation gestalt) Although the 5th operation gestalt gives the offset 
width according to the property which each part article has, in order to ask for much 
more densification, it is the technique in which the shorter offset width about between 
the components which have a connection relation is given. The minimum pitch between 
components is given among the components which have a connection relation. The 
minimum pitch between components is one of the information included in design-basis 
information, and is information which specifies the minimum pitch of the stowed 
position of components here. 

[0091] Drawing 24 shows an example between components of a minimum pitch, and 
matches the pair of the part number given to part-shape information, and the pitch 
length between the pair. By such matching, only the pitch length of ****** has 
specified it that spacing is vacant between the components to which those part 
numbers were given. A convention is made [ vacating spacing of 0.508mm among the 
components of the part numbers IC2401 and R2402, and vacating spacing of 0.508mm 
among the components of the part numbers IC2401 and R2403, and ] with an example 
of drawing 24 . 

[0092] In respect of the internal configuration, the prediction limb 3 shown in the 1st 
operation gestalt is deleted. Moreover, although it was made to give with the 1st 
operation gestalt the components side which has offset width pulled out, the 5th 
operation gestalt gives the offset width in components conditions all the components 
sides. In view of these difference points, the procedure of step 3304 in the flow chart of 
drawing 8 shown in the 1st operation gestalt and step 3305 is realized with the 5th 
operation gestalt by the flow chart shown in drawing 25 . 

[0093] In this Fig., step 401 is a call step which carries out the subroutine call of the 
expansion routine of drawing 15 of the 2nd operation gestalt. By this call, as shown in 
the 2nd operation gestalt, the property of each part article is analyzed based on 
components conditions. As the components 2401 (part number IC 2401) shown in 
drawing 26 here are shown in drawing 29 (a), components 2401 are QFP by which the 
pin is attached on all sides, and the total of a pin is 12. Such a property is analyzed and 
the offset width according to this analysis is given. 

[0094] When the components 2401 whose package kinds are QFP are the candidates for 
expansion, the offset width on components 2401 with this QFP comparatively larger 
since high offset width is set up in components conditions is given. The rectangle of the 
broken line surrounding the components 2401 in drawing 26 shows the configuration of 
the components 2401 after expansion. If components expansion is performed until it 
meets the termination criteria according to components conditions, two or more 
components which should be positioned will be expanded until only the offset width 
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updating to the expansion width between components of a minimum pitch from the 
expansion width based on components conditions. At step 415, it shifts to step 410 so 
that same updating may be performed also to the following arranged components. 
[0099] The arranged components in which the arranged components which have a 
connection relation for arrangement by the above processing do not have connection 
relation although the expansion width was updated by only the amount of minimum 
pitch are expanded in the magnitude based on components conditions. The stowed 
position for arrangement is determined using a method of elastic center in this 
condition. In a method of elastic center, it is going to compute a stowed position which 
this hangs and suits, assuming that tension works between a connection partner's pins. 
Under the present circumstances, the stowed position near [ as possible ] this pin is 
computed by the method of elastic center by being the minimum pin pitch beyond from 
the body of arranged components. Arranged components are returned to the condition 
that the expansion routine was expanded, after calculation. 

[0100] When the candidates for arrangement are components 2402 (refer to drawing 29 
(a)), the stowed position near [ as possible ] this component 2401 is computed by being 
the minimum pin pitch beyond from components 2401 body which serves as a 
connection partner (refer to drawing 29 (b)). Since these make components 2401 the 
connection partner when the candidates for arrangement are components 2403, the 
stowed position near [ as possible ] this component 2401 is computed by the stowed 
position of components 2403 being the minimum pin pitch beyond from components 
2401 body (refer to drawing 29 (c)). 

[0101] Since these make components 2401 the connection partner when the candidates 
for arrangement are components 2404, the stowed position near [ as possible ] this 
component 2401 is computed by the stowed position of components 2404 being the 
minimum pin pitch beyond from components 2401 body (refer to drawing 29 (d)). Since 
these make components 2401 the connection partner when the candidates for 
arrangement are components 2405, the stowed position near [ as possible ] this 
component 2401 is computed by the stowed position of components 2405 being the 
minimum pin pitch beyond from components 2401 body (refer to drawing 29 (e)). 
[0102] The above explains by continuing about the case where the components 2406 (it 
is the thing of the components to which the part number IC 2406 was given in drawing 
29 (f).) which do not make components 2401 a connection partner serve as a candidate 
for arrangement, although it is the distance of the components which made components 
2401 the connection partner. Since components 2401 are not searched in retrieval of 
the arranged components in step 409 when components 2406 are the candidates for 
arrangement, renewal of offset width is not made in the loop-formation processing 
which components 2401 become from step 410 - step 415. 

[0103] Therefore, at the time of the stowed position decision in step 416, the field on a 
substrate is occupied with the condition of having been expanded by the expansion 
routine of step 401. Under the present circumstances, the stowed position near [ as 
possible ] this pin is computed by being the offset width beyond given at step 401 from 
arranged components 2401 body by the method of elastic center (refer to drawing 29 

(f)). 

[0104] The broken line h2401 in drawing 29 (d) shows the magnitude of the arranged 
components at the time of components 2402 - components 2405 becoming a candidate 
for arrangement, and shows the magnitude of the arranged components at the time of 
components 2406 becoming a candidate for arrangement, as for a broken line h2402. 
Since a broken line h2402 is very small as compared with a broken line h2401, it turns 
out that a stowed position is determined as the location where components 2402 - 



components 2405 approached very much with components 2401 in order to make 
components 2401 a connection partner. In order that components 2406 may not make 
components 2401 a connection partner, it turns out that components 2401 and 
becoming spacing are vacated and a stowed position is determined as compared with 
components 2402 - components 2405. 

[0105] Since the offset width which set the offset width between the components which 
have a connection relation to the minimum pitch between those components, and was 
given to the components which are not so based on components conditions is used as 
mentioned above according to this operation gestalt, according to connection-related 
existence, **** with large spacing between components can be switched. Since the 
stowed position which approached if possible is determined, there is effectiveness that 
wiring between those components can be shortened slightly between the components 
which have a connection relation in the case of wiring by the router. 
[0106] (The 6th operation gestalt) The 6th operation gestalt is the configuration of 
building the layout on a substrate, keeping spacing of components and a wiring foil 
proper. "The proper value of spacing" is memorized by storage 2 as network pair 
components offset. Network pair components offset is the information which defined 
the need length of the offset width about the combination for every combination of two 
or more initial entries and two or more components, and the DS is shown in drawing 
32 . 

[0107] With the 6th operation gestalt, if the arrangement location of each components 
for arrangement is decided, it already has the composition of performing by turns 
components arrangement-wiring of wiring between the terminal which the components 
for arrangement have, and the terminals which the edit arranged to the substrate top 
has each time. Thus, with the 6th operation gestalt, the procedure of step 3304 in the 
flow chart of drawing 8 shown in the 1st operation gestalt, step 3305, and step 3306 is 
realized by the 6th operation gestalt by the flow chart shown in drawing 30 for the 
configuration which performs components arrangement-wiring by turns. 
[0108] At step 501, it aligns considering all the components information set as the 
object of positioning, and all the wiring information set as the object of wiring as a 
group for a design. Here, the components information set as the object of wiring is 
arranged by example as shown in drawing 31 (a), and as wiring information is also 
shown in drawing 31 (b), it aligns at a single tier. The "wiring sequence" which shows 
the sequence that the tag in which it is shown whether it is "finishing [ wiring ]", 
respectively, it is "a candidate for wiring", or "whether it have wired" is given to the 
wiring information which aligned, and each components information is wired is given. 
In drawing 31 (b), each wiring information has a network name. These network names 
are matched with the pin which belongs to a network name in the initial entry shown 
in drawing 31 (c). 

[0109] What the tag which is not arranged [ which is located in a head among the 
components information where it has aligned as a group for a design in step 502 ] is 
given is taken out, and this is set up as a candidate for arrangement. Supposing it is as 
the array of components information being drawing 31 (a) here, the components 
information on the part number 2803 will be read, and the part number q included in 
the components information for arrangement in step 502 will be read. 
[0110] finishing [ configuration mark and a constituting point coordinate / entry ] 
among the wiring information included in the group for a design in step 503 it is - a 
thing (finishing [ this / wiring ] it is things are shown) is searched. If this retrieval 
is performed to the wiring information group of drawing 31 (b), the wiring information 
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on the network name Al - A4 will be read as wiring information a wearing side, 
configuration mark, and whose constituting point coordinate are entry ending. 
[Olll] Step 505 shows the start of the loop statement repeated about all the retrieved 
wiring information, reads the network name Al contained in wiring information in 
step 506, and reads network pair components offset with the network name Al and 
components 2803 in step 507. It forms between the constituting point coordinates 
included in the wiring information on the network name Al which had the field 
(expansion wiring field) which has the horizontal width which added **** indicated by 
the design basis and the read offset width searched with step 508. here wiring of the 
network name Al - information (X(X0, Y0)l, Yl), although it is the translation by 
which the wiring field which consists of ****w as shown in drawing 33 (a) is formed 
among these constituting points when the constituting point is included and **** w is 
contained in design-basis information If network pair components offset is added to 
this, an expansion wiring field as shown in drawing 33 (b) will be formed. In step 509, 
it writes in storage 2 by making the formed expansion wiring field into prohibition 
region information, and processing of the above step 506 - step 509 is set to step 504 at 
step 510. It shifts to step 505 so that it may repeat about all the retrieved wiring 
information. 

[0112] If step 505 - step 510 are performed repeatedly, an expansion wiring field as 
shown between the 3rd pin of the components 2801-components 2802 at drawing 34 (b) 
will be formed, and it will shift to step 511. At step 511, the stowed position for 
arrangement is determined with a method of elastic center so that an expansion wiring 
field and a wiring field may be avoided. Although tension as shown in the wiring y2811, 
y2812, and y2813 of drawing 34 (c) tends to work between the 1st - the 3rd pin of the 
components 2801-components 2803 and components 2803 tend to approach the location 
of components 2801 in a method of elastic center The field which components 2801 and 
components 2802 occupy, and the network names Al and A2, the expansion wiring field 
of A3 (the field which is carrying out hatching with the slash is it.) Since the store 2 
memorizes as prohibition region information, it gropes for the stowed position of 
components 2803 so that a stowed position may not overlap a prohibition region. 
Although components 2801 are most approached with the tension from components 
2801 as a result of the grope of a method of elastic center, it is determined as the 
stowed position which does not overlap an expansion wiring field shows drawing 34 (d). 
Although the arrangement location of the components 2803 for arrangement 
approaches components 2801, spacing with a wiring foil will be vacated slightly. 
[0113] If a stowed position is determined, at step 512, wiring between the pin attached 
in the candidate for arrangement and a pin [ finishing / decision of a stowed position ] 
will be performed, and it will write in storage 2 by making into prohibition region 
information the wiring field which the wiring occupies. At step 513, if there are no 
components which shifted to step 502 and remain if there are components which 
remain as a group for a design, it will shift to step END. 

[0114] According to this example, positioning and the design which always guaranteed 
wiring to components arrangement by repeating wiring by turns can be performed as 
mentioned above. Convention "this component may be close brought although this 
component is not brought close to this wiring" in the case of this positioning since the 
area size which wiring occupies is expanded and contracted based on network pair 
components offset on a substrate can be established. Therefore, it can be specified that 
it specifies or keeps away surrounding components only from wiring with which a clock 



signal and a high current pass so that wiring which a video signal passes may be kept 
away from the components which take out many noises. 

[0115] (The 7th operation gestalt) The 7th operation gestalt is the offset width 
adjustable grant technique in which offset width with the rim of a substrate is changed 
for every components. It is prescribed by the substrate pair components offset width 
information on structure as shown in drawing 35 how offset width with a substrate is 
changed for every components here. As shown in drawing 35 , substrate pair 
components offset is indicated to cover the combination of a substrate and each part 
article. 

[0116] In respect of the internal configuration, the prediction limb 3 shown in the 1st 
operation gestalt is deleted. Moreover, although it was made to give with the 1st 
operation gestalt the components side which has offset width pulled out, the 7th 
operation gestalt gives the offset width in components conditions all the components 
sides. In view of these difference points, the procedure of step 3304 in the flow chart of 
drawing 8 shown in the 1st operation gestalt and step 3305 is realized with the 7th 
operation gestalt by the flow chart shown in drawing 36 . 

[0117] It aligns, as shown in-drawing 37 (a) by making into the group for a design all 
components information set as the object of positioning in step 601. At step 602, what 
the tag which is not arranged [ which is located in a head among the components 
information where it has aligned as a group for a design ] is given is taken out, and 
this is set up as a candidate for arrangement. Since un-arranging are components 3203 
in drawing 37 (a), this is set up as a candidate for arrangement. The part number q 
included in the components information for arrangement in step 603 is read, and the 
offset width Voffset and Hoffset of q train in substrate pair components offset is read 
in step 604 (refer to drawing 37 (b)). Then, in step 605, **** Ll of a substrate and 
horizpntal ** L2 are read, and the following {formulas 4} are calculated at step 606. 
[0118] {Formula 4} 

contraction - **** Lll <• **** Ll-2xVoffset¥h contraction - the side ~ ** L12 <• 
horizontal ** L2-2xHoffset -- when such an operation is performed and **** of a 
substrate and horizontal ** are updated, trimming only of the part shown in a broken 
line from the substrate appearance shown in a continuous line will be carried out. At 
step 607, the stowed position for arrangement is determined with a method of elastic 
center on [ which can be arranged / which was narrowed by contraction ] a field. 
Although the stowed position of components 3203 is the translation determined like 
drawing 37 (c), components 3203 are determined as the stowed position for which an 
offset width of 1.0mm was vacated from the rim of a substrate. At step 608 of drawing 
36 , if there are no components which shifted to step 608 and remain if there are 
components which remain as a group for a design, it will shift to step END. 
[0119] According to this operation gestalt, by preparing substrate pair components 
offset in each part article can prescribe the components which may be brought near by 
the rim of a substrate, and the components which are not so as mentioned above. 
According to such a convention, as for components with which a wiring field becomes 
large, refusal with a rim can be vacated greatly, and each components of making the 
components which are not so approach the rim of a substrate can change spacing of 
components and a substrate rim free in view of ** or the size of a wiring field which 
will be carried out. 

[0120] Modification implementation of the above 1st - the 7th operation gestalt can be 
carried out in the range which does not deviate from the summary. For example, 
although the method of elastic center was explained for these arrangement processings 
as an example, the approach of the automatic layout "knowledge" may be used. The 



components configuration method using "knowledge" is making the know-how of 
"memory's being placed collectively" and the substrate arrangement like "putting 
related discrete part in order" hold beforehand, and arranging components using these. 
This knowledge is used and automatic-layout processing is National Technical Report. 
Volume [ 32nd ] No. 2 The April, Heisei 5 issue It is introduced to a magazine code 
06813 and "knowledge base mold high density printed circuit board 
automated-design-system" pp. 84-89. 

[0121] Moreover, arrangement processing may be performed by dialogue edit. The 
dialogue edit in printed circuit board CAD equipment displays on a display a substrate, 
components, and the screen that reproduced the absolute size ratio of a path cord 
faithfully, and is performed by receiving the actuation about this screen from a 
pointing device. Under the present circumstances, if it is made the magnitude after 
expanding the magnitude of the components on a display with the above-mentioned 
operation gestalt, a designer can secure, without forgetting the wiring field which that 
component takes. 
[0122] 

[Effect of the Invention] In order to attain the above-mentioned purpose invention 
according to claim 1 It is packaging-design equipment which designs the stowed 
position of the components in a substrate. As 1st design agreement A specific means to 
specify two or more things by which wiring should be pulled out to beer among the pins 
attached in the components which should determine a stowed position as a 1st storage 
means to memorize the permission minimum pitch between beer beforehand, A 
judgment means to judge whether spacing between two or more specified pins is 
narrower than the minimum pitch between said beer, In a prediction means to predict 
how many steps of wiring pulled out from a pin will be bent stair-like if pin spacing is 
narrower than a minimum pitch, an expansion means to expand the components 
concerned so that the wiring field of the predicted bending mark may be secured, and 
the expanded magnitude It is characterized by having a decision means to determine 
the stowed position to the substrate of the component. In order to avoid that the 
interference and leakage by electromagnetic induction occur according to invention 
according to claim 1, in case a router performs path clearance reservation, it is 
predicted by the prediction means in how many steps a drawer pattern is formed. Thus, 
since an expansion means expands components to the magnitude according to the 
predicted number of stages, components are expandable to the suitable magnitude for 
the breadth of the wiring field at the time of wiring. The rate of wiring can be raised by 
expansion to such suitable magnitude. Since prediction of this number of stages does 
not need the wearing coordinate of components, components cannot be positioned but 
** can also predict a wiring field beforehand on the preceding paragraph story of 
arrangement. 

[0123] Invention according to claim 2 is equipped with a 2nd storage means to 
memorize the permission minimum pitch of beer and a foil beforehand, as 2nd design 
agreement in packaging-design equipment according to claim 1. Moreover, a prediction 
means counting which carries out counting of drawer wiring of how many should be 
pulled out from the components side containing the detected pin -- with the section 
When pin spacing is larger than the comparator which compares whether it is larger 
than the minimum pitch between beer foils, or narrow, and the minimum pitch between 
beer foils When narrower than the 1st output section which outputs the prediction 
result of having made two steps into the number of stages, and the minimum pitch 
between beer foils It has the 2nd output section which outputs the number of stages 
n+2 which added the integral value 2 to the integral value n based on the result of 



having **Ced) the result by 2. counting ■■ an expansion means It is characterized by 
giving the offset width of predetermined length the components side where only the 
offset only with the longer number of stages outputted by the 1st output section and 
the 2nd output section contains the pin detected by the detection means. 
[0124] Invention according to claim 3 an expansion means according to claim 2 If the 
1st grant section which will give offset of predetermined length to the perpendicular 
direction of the components side if two steps of number of stageses are outputted by 
the 1st output section, and n+2 steps of number of stageses are outputted by the 2nd 
output section If the 2nd grant section which gives the value which doubled said offset 
n+1 to the perpendicular direction of the components side, and n+2 steps of number of 
stageses are outputted by the 2nd output section Are characterized by having the 3rd 
grant section which gives the value which doubled said offset n to the horizontal 
direction of the components side, and according to claim 2 and invention according to 
claim 3 Since a number of stages is switched by whether the drawer side agrees to 
which pattern by the ability discerning certainly the case of being narrower than the 
minimum pitch between beer foils when larger than the minimum pitch between beer 
foils, extensive ** of a drawer pattern can be predicted more certainly. 
[0125] Moreover, a 1st storage means for invention according to claim 4 to be 
packaging-design equipment which designs the stowed position of two or more 
components in a substrate, and to memorize systematically two or more components 
which should determine a stowed position, A 2nd storage means to match and 
memorize the classification table which classified the property of components at large 
into two or more items, and the offset width which becomes indispensable in each item, 
Take out in the order which is having the components memorized by the 1st storage 
means memorized, and the item which agrees with this is searched from the 2nd 
storage means. So that it may go round about all the components with which read-out 
by the read-out means which will read this if there is an agreeing item, and the 
read-out means is memorized by the 1st storage means A loop means to repeat and 
start a read-out means, and an expansion means to expand only the offset width which 
had the component concerned read whenever one component was read, If the ratio of a 
total means to total the components area in the expansion till then whenever 
components expansion is performed once, and the totaled components area and 
substrate area reaches a judgment means to judge whether the limitation of the 
arrangement consistency defined beforehand was arrived at, and a limitation Are 
characterized by having a positioning means to interrupt starting of the read-out 
means by the loop means, and to position the components in the expanded magnitude, 
and according to invention according to claim 4 Since the component will be expanded 
and the area comparison with this and a substrate will be performed at the time of 
expansion of the components of a piece, if in agreement with the item by which the 
property of each part article is included in components conditions, just before crossing 
the limitation of an arrangement consistency, according to the property of each part 
article, each components are expandable. Once it does not carry out contiguity 
arrangement of the components in this expansion, as compared with the 2nd 
conventional technique expanded so that a perimeter may be pushed away, grant of 
offset width is very steady, in addition - and components incline and are not arranged 
[0126] Moreover, some of two or more items to which invention according to claim 5 can 
set the 2nd storage means according to claim 4 to a classification table show package 
classification, and what has narrow installation spacing of a pin is characterized by 
matching shorter offset width in package classification. Moreover, a 1st storage means 
for invention according to claim 6 to be packaging-design equipment which designs the 



stowed position of two or more components in a substrate, and to make the priority 
which shows the superiority or inferiority of each item for the classification table 
which classified the property of components at large into two or more items accompany, 
arid to memorize, A 2nd storage means to memorize systematically two or more 
components which should determine a stowed position, The analysis means which 
reads altogether the item to which what kind of property each part article which 
should determine a stowed position has analyzes, and it corresponds to the analyzed 
property from the 1st storage means, By comparing the height of a total result with a 
priority total means to total the priority which accompanies the read item for every 
components A sequencing means to set each part article in order, and a 3rd storage 
means memorized by the 1st storage means to match and memorize the offset width 
which becomes indispensable for every item, Each part article which should determine 
a stowed position in an expansion means to expand only the offset width memorized by 
the 3rd storage means in order of the sequence created by the sequencing means, and 
the magnitude after expansion Are characterized by having a positioning means to 
determine the stowed position of each part article on a substrate, and according to 
invention according to claim 6 Offset width is given for components with many 
properties which agree with the item to which the high priority was given in early 
sequence, and offset width is given to the components which are not so in late sequence. 
Thus, since offset width was given and expanded in the sequence according to a 
priority and offset width was previously given to components with the thin necessity of 
offset width grant, the phenomenon in which the offset width of the components chosen 
later can reduce is avoidable. 

[0127] Moreover, invention according to claim 7 is set on the substrate with which the 
stowed position of two or more components is already determined. A 1st storage means 
to be packaging-design equipment which designs the stowed position of components, 
and to memorize systematically two or more components which should determine a 
stowed position, All the components memorized by the 1st storage means in the guide 
in which it is shown with the distance of which between components should be 
separated, A 2nd storage means all matches with combination with elegance and 
memorize by which the stowed position is already determined, The components with 
which positioning is performed among the components memorized by the 1st storage 
means after this (it is hereafter called the candidate for arrangement), The read-out 
means which reads the guide which generates the combination which consists of 
components with which positioning ended, and corresponds to the generated 
combination from the 2nd storage means, Only spacing which the read guide shows so 
that an expansion means to expand the magnitude of each part article with which 
positioning ended, and the expanded occupied area of positioned components may be 
avoided Are characterized by having a positioning means to decide the stowed position 
for arrangement, and according to invention according to claim 7 Since it determines 
the distance of arranged components and which must be kept in the case of positioning 
for arrangement about the combination of all components The combination of a certain 
components can use the spacing as an extensive eye, and the combination of another 
components can specify spacing combined with the affinity of the components of 
making the spacing eye **. 

[0128] Moreover, since an offset value is made to adjustable with a phase hand part 
article, the arrangement which set the design basis as the detail for every components, 
and kept the design basis is possible. Moreover, invention according to claim 8 is set on 
the substrate with which the stowed position of two or more components is already 
determined. A 1st storage means by which are packaging-design equipment which 
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designs the stowed position of the remaining components, and matched the guide in 
which it is shown spacing of which the pair of a pin should vacate with the combination 
of all the pins attached by components, and it is memorized, A 2nd storage means to 
memorize systematically two or more components which should determine a stowed 
position, All the pins that serve as a connection partner of the pin attached in the 
components (it is hereafter called the candidate for arrangement) which should 
position among the components memorized by the 2nd storage means after this, A 
retrieval means to search all the components furnished with the pin concerned out of 
the components with which positioning ended, An expansion means by which a location 
expands the magnitude of the already decided components only for spacing which reads 
a suitable guide from the 1st storage means to the combination of the pin attached in 
the candidate for arrangement, and the pin attached in the searched components, and 
it shows, It is characterized by having a positioning means to decide the stowed 
position for arrangement that pin spacing in the above-mentioned combination 
becomes the shortest, although the occupied area of the expanded positioned 
components is avoided. Since according to invention according to claim 8 the offset 
width between the components which have a connection relation is set to the minimum 
pitch between those components and the offset width given to the components which 
are not so based on components conditions is used, according to connection-related 
existence, **** with large spacing between components can be switched. Since the 
stowed position which approached if possible is determined, there is effectiveness that 
wiring between those components can be shortened slightly between the components 
which have a connection relation in the case of wiring by the router. 
[0129] Moreover, when expanding offset, the small value of a design basis can be set up 
about between the components which have the relation of coupling parts, and 
components to arrange to near like the components which have a connection relation 
separate, and are not arranged. Moreover, invention according to claim 9 receives the 
substrate a part of whose wiring foil which connects the pins of these components a 
part of stowed position of two or more components is decision ending, and is also wiring 
ending. The guide which it is packaging-design equipment which designs the stowed 
position of the remaining components, and components and a wiring foil show spacing 
of which should be vacated A components name, A 1st storage means by which matched 
with all the combination of a pin name and it has memorized, A 2nd storage means to 
memorize systematically two or more components which should determine a stowed 
position, All the pins that serve as a connection partner of the pin attached in the 
components (it is hereafter called the candidate for arrangement) which position 
among the components memorized by the 2nd storage means after this, A retrieval 
means to search all the components that have attached it out of the components with 
which positioning ended, So that a proper guide may be read from the 1st storage 
means to a retrieval result and an expansion means by which only spacing which it 
shows expands the magnitude of the components with which the stowed position is 
already decided, and the occupied area of positioned components where it was 
expanded may be avoided It is characterized by having a positioning means to decide 
the stowed position for arrangement, and according to invention according to claim 9, 
positioning and the design which always guaranteed wiring to components 
arrangement by repeating wiring by turns can be performed. Since the voice of the 
field which wiring occupies is expanded and contracted based on network pair 
components offset on a substrate in the case of this positioning, the convention "this 
component may be close brought although this component is not brought close to this 
wiring" can be established. Therefore, it can be specified that it specifies or keeps 
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away surrounding components only from wiring with which a clock signal and a high 
current pass so that wiring which a video signal passes may be kept away from the 
components which take out many noises. Moreover, since the offset value between a 
wiring foil and components is made to adjustable, it can respond to the design basis set 
as the detail for every network. 

[0130] Moreover, invention according to claim 10 is set on the substrate with which the 
stowed position of two or more components is already determined. A 1st storage means 
to be packaging-design equipment which designs the stowed position of the remaining 
components, and to memorize systematically two or more components which should 
determine a stowed position, and components A 2nd storage means by which matched 
with all components names the guide in which it is shown spacing of which should be 
vacated between substrate rims, and it is memorized, A contraction means by which 
only spacing with which read a proper guide from the 2nd storage means to the 
components (it is hereafter called the candidate for arrangement) which should 
position among the components memorized by the 1st storage means after this, and it 
indicates it to be to them reduces a substrate rim, Are characterized by having a 
positioning means to decide the stowed position for arrangement in the field 
surrounded by the substrate rim after predetermined, and according to invention 
according to claim 10 By preparing substrate pair components offset in each part 
article can prescribe the components which may be brought near by the rim of a 
substrate, and the components which are not so. According to such a convention, as for 
components with which a wiring field becomes large, refusal with a rim can be vacated 
greatly, and each components of making the components which are not so approach the 
rim of a substrate can change spacing of components and a substrate rim free in view of 
** or the size of a wiring field which will be carried out. Moreover, since the offset 
value between a substrate appearance and components is made to adjustable, it can 
respond to the design basis set as the detail for every components. 
[0131] Invention according to claim 11 is the packaging-design approach in the CAD 
system which designs the stowed position of the components in a substrate. Moreover, 
as 1st design agreement The 1st expansion step which develops the permission 
minimum pitch between beer on the memory which a CAD system possesses, The 
specific step which specifies two or more things by which wiring should be pulled out to 
beer among the pins attached in the components which should determine a stowed 
position, The judgment step which judges whether spacing between two or more 
specified pins is narrower than the minimum pitch between said beer, So that the 
wiring field of the bending mark predicted to be the prediction step which predicts how 
many steps of wiring pulled out from a pin will be bent stair-like if pin spacing is 
narrower than a minimum pitch may be secured It is characterized by consisting of an 
expansion step to which the components concerned are expanded, and a decision step 
which determines the stowed position to the substrate of the component in the 
expanded magnitude. In order to avoid that the interference and leakage by 
electromagnetic induction occur according to invention according to claim 11, in case a 
router performs path clearance reservation, it is predicted by the prediction step in 
how many steps a drawer pattern is formed. Thus, since an expansion step expands 
components to the magnitude according to the predicted number of stages, components 
are expandable to the suitable magnitude for the breadth of the wiring field at the time 
of wiring. The rate of wiring can be raised by expansion to such suitable magnitude. 
Since prediction of this number of stages does not need the wearing coordinate of 
components, components cannot be positioned but ** can also predict a wiring field 
beforehand on the preceding paragraph story of arrangement. 



[0132] Invention according to claim 12 moreover, the packaging-design approach 
according to claim 11 It has the 2nd expansion step which develops the permission 
minimum pitch of beer and a foil as 2nd design agreement on the memory which a CAD 
system possesses. A prediction step counting which carries out counting of drawer 
wiring of how many should be pulled out from the components side containing the 
detected pin - with a substep When pin spacing is larger than the comparison substep 
which compares whether it is larger than the minimum pitch between beer foils, or 
narrow, and the minimum pitch between beer foils When narrower than the 1st output 
substep which outputs the prediction result of having made two steps into the number 
of stages, and the minimum pitch between beer foils It has the 2nd output substep 
which outputs the number of stages n+2 which added the integral value 2 to the 
integral value n based on the result of having **(ed) the result by 2. counting an 
expansion step Only the offset only with the longer number of stages outputted by the 
1st output substep and the 2nd output substep It is characterized by giving the offset 
width of predetermined length the components side containing the pin detected by the 
detection step. Moreover, invention according to claim 13 If two steps of number of 
stageses are outputted by the 1st output substep, an expansion step according to claim 
12 If the 1st grant substep which gives offset of predetermined length to the 
perpendicular direction of the components side, and n+2 steps of number of stageses 
are outputted by the 2nd output substep If the 2nd grant substep which gives the value 
which doubled said offset n+1 to the perpendicular direction of the components side, 
and n+2 steps of number of stageses are outputted by the 2nd output substep Are 
characterized by consisting of a 3rd grant substep which gives the value which doubled 
said offset n to the horizontal direction of the components side, and according to claim 
12 and invention according to claim 13 Since a number of stages is switched by 
whether the drawer side agrees to which pattern by the ability discerning certainly the 
case of being narrower than the minimum pitch between beer foils when larger than 
the minimum pitch between beer foils, extensive ** of a drawer pattern can be 
predicted more certainly. 

[0133] Moreover, invention according to claim 14 is the packaging-design approach in 
the CAD system which designs the stowed position of two or more components in a 
substrate. The 1st expansion step developed on the memory which sets in order two or 
more components which should determine a stowed position, and a CAD system 
possesses, The 2nd expansion step developed on the memory which matches the 
classification table which classified the property of components at large into two or 
more items, and the offset width which becomes indispensable in each item, and a CAD 
system possesses, Take out in order the components developed by the 1st expansion 
step on memory, and the item which agrees with this is searched from the classification 
table developed by the 2nd expansion step on memory. So that it may go round about 
all the components with which read-out by the read-out step which will read this if 
there is an agreeing item, and the read-out step is developed by the 1st expansion step 
The loop step which repeats and starts a read-out step, and the expansion step to 
which only the offset width which had the component concerned read whenever one 
component was read is expanded, The total step which totals the components area in 
the expansion till then whenever components expansion is performed once, If the ratio 
of the components area and substrate area which were totaled reaches the judgment 
step which judges whether the limitation of the arrangement consistency defined 
beforehand was arrived at, and a limitation Are characterized by consisting of a 
positioning step which interrupts starting of the read-out step by the loop step, and 
positions the components in the expanded magnitude, and according to invention 



according to claim 14 Since the component will be expanded and the area comparison 
with this and a substrate will be performed at the time of expansion of the components 
of a piece, if in agreement with the item by which the property of each part article is 
included in components conditions, just before crossing the limitation of an 
arrangement consistency, according to the property of each part article, each 
components are expandable. Once it does not carry out contiguity arrangement of the 
components in this expansion, as compared with the 2nd conventional technique 
expanded so that a perimeter may be pushed away, grant of offset width is very steady, 
in addition - and components incline and are not arranged 

[0134] Moreover, invention according to claim 15 is the packaging-design approach in 
the CAD system which designs the stowed position of two or more components in a 
substrate. The 1st expansion step developed on the memory which the priority which 
shows the superiority or inferiority of each item for the classification table which 
classified the property of components at large into two or more items is made to 
accompany, and a CAD system possesses, The 2nd expansion step developed on the 
memory which sets in order two or more components which should determine a stowed 
position, and a CAD system possesses, The analysis step which reads altogether the 
item to which what kind of property each part article which should determine a stowed 
position has analyzes, and it corresponds to the analyzed property from the 
classification table developed by the 1st expansion step on memory, By comparing the 
height of a total result with the priority total step which totals the priority which 
accompanies the read item for every components The sequencing step which sets each 
part article in order, and the 3rd expansion step developed on the memory which was 
developed by the 1st expansion step, and which matches the offset width which 
becomes indispensable and a CAD system possesses for every item, Each part article 
which should determine a stowed position in the expansion step to which only the 
offset width developed by the 3rd expansion step in order of the sequence created by 
the sequencing step is expanded, and the magnitude after expansion Are characterized 
by consisting of a positioning step which determines the stowed position of each part 
article on a substrate, and according to invention according to claim 15 Offset width is 
given for components with many properties which agree with the item to which the 
high priority was given in early sequence, and offset width is given to the components 
which are not so in late sequence. Thus, since offset width was given and expanded in 
the sequence according to a priority and offset width was previously given to 
components with the thin necessity of offset width grant, the phenomenon in which the 
offset width of the components chosen later can reduce is avoidable. 
[0135] Moreover, invention according to claim 16 is set on the substrate with which the 
stowed position of two or more components is already determined. The 1st expansion 
step developed on the memory which is the packaging-design approach in the CAD 
system which designs the stowed position of components, and sets in order two or more 
components which should determine a stowed position, and a CAD system possesses, 
All the components developed by the 1st expansion step in the guide in which it is 
shown with the distance of which between components should be separated, The 2nd 
expansion step developed on the memory as which the stowed position is already 
determined, and which all matches with combination with elegance and a CAD system 
possesses, The components with which positioning is performed among the components 
developed by the 1st expansion step after this (it is hereafter called the candidate for 
arrangement), The read-out step which reads the guide which generates the 
combination which consists of components with which positioning ended, and 
corresponds to the generated combination, Only spacing which the read guide shows so 



that the expansion step to which the magnitude of each part article with which 
positioning ended is expanded, and the expanded occupied area of positioned 
components may be avoided Are characterized by consisting of a positioning step which 
determines the stowed position for arrangement, and according to invention according 
to claim 16 Since it determines the distance of arranged components and which must 
be kept in the case of positioning for arrangement about the combination of all 
components The combination of a certain components can use the spacing as an 
extensive eye, and the combination of another components can specify spacing 
combined with the affinity of the components of making the spacing eye **. Moreover, 
since an offset value is made to adjustable with a phase hand part article, the 
arrangement which set the design basis as the detail for every components, and kept 
the design basis is possible. 

[0136] Moreover, invention according to claim 17 is set on the substrate with which the 
stowed position of two or more components is already determined. It is the 
packaging-design approach in the CAD system which designs the stowed position of the 
remaining components. The 1st expansion step developed on the memory in which the 
guide in which it is shown spacing of which the pair of a pin should vacate is matched 
with the combination of all the pins attached by components, and a CAD system 
possesses it, The 2nd expansion step developed on the memory which sets in order two 
or more components which should determine a stowed position, and a CAD system 
possesses, All the pins that serve as a connection partner of the pin attached in the 
components (it is hereafter called the candidate for arrangement) which should 
position after this among the components developed by the 2nd expansion step on 
storage, The retrieval step which searches all the components furnished with the pin 
concerned out of the components with which positioning ended, The expansion step to 
which a location expands the magnitude of the already decided components only for 
spacing which reads a suitable guide to the combination of the pin attached in the 
candidate for arrangement, and the pin attached in the searched components, and it 
shows, It is characterized by consisting of a positioning step which decides the stowed 
position for arrangement that pin spacing in the above-mentioned combination 
becomes the shortest, although the occupied area of the expanded positioned 
components is avoided. According to invention according to claim 17, the offset width 
between the components which have a connection relation is set to the minimum pitch 
between those components. On the components which are not so Since the offset width 
given based on components conditions is used, according to connection-related 
existence, **** with large spacing between components can be switched. Since the 
stowed position which approached if possible is determined, there is effectiveness that 
wiring between those components can be shortened slightly between the components 
which have a connection relation in the case of wiring by the router. Moreover, when 
expanding offset, the small value of a design basis can be set up about between the 
components which have the relation of coupling parts, and components to arrange to 
near like the components which have a connection relation separate, and are not 
arranged. 

[0137] Moreover, invention according to claim 18 receives the substrate a part of whose 
wiring foil which connects the pins of these components a part of stowed position of two 
or more components is decision ending, and is also wiring ending. The guide which it is 
the packaging-design approach in the CAD system which designs the stowed position of 
the remaining components, and components and a wiring foil show spacing of which 
should be vacated A components name, The 1st expansion step which matches with all 
the combination of a pin name and is developed on memory, The 2nd expansion step 
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developed on the memory which sets in order two or more components which should 
determine a stowed position, and a CAD system possesses, All the pins that serve as a 
connection partner of the pin attached in the components (it is hereafter called the 
candidate for arrangement) which position among the components developed by the 
2nd expansion step after this, The retrieval step which searches all the components 
that have attached it out of the components with which positioning ended, So that a 
proper guide may be read to a retrieval result and the expansion step to which only 
spacing which it shows expands the magnitude of the components with which the 
stowed position is already decided, and the occupied area of positioned components 
where it was expanded may be avoided It is characterized by consisting of a positioning 
step which determines the stowed position for arrangement, and according to invention 
according to claim 18, positioning and the design which always guaranteed wiring to 
components arrangement by repeating wiring by turns can be performed. Since the 
voice of the field which wiring occupies is expanded and contracted based on network 
pair compoaents offset on a substrate in the case of this positioning, the convention 
"this component may be close brought although this component is not brought close to 
this wiring" can be established. Therefore, it can be specified that it specifies or keeps 
away surrounding components only from wiring with which a clock signal and a high 
current pass so that wiring which a video signal passes may be kept away from the 
components which take out many noises. Moreover, since the offset value between a 
wiring foil a.nd components is made to adjustable, it can respond to the design basis set 
as the detail for every network. 

[0138] Moreover, invention according to claim 19 is set on the substrate with which the 
stowed position of two or more components is already determined. The 1st expansion 
step developed on the memory which is the packaging-design approach in the CAD 
system which designs the stowed position of the remaining components, and sets in 
order two or more components which should determine a stowed position, and a CAD 
system possesses, The 2nd expansion step which components match with all 
components names the guide in which it is shown spacing of which should be vacated 
between substrate rims, and is developed on storage, The components which should 
position among the components developed by the 1st expansion step after this [ in the 
field where only spacing with which read a guide proper for (it being hereafter called 
the candidate for arrangement) from the guide developed by the 2nd expansion step, 
and it indicates it to be is surrounded by the contraction step which reduces a 
substrate rim, and the substrate rim after predetermined ] By being characterized by 
consisting of a positioning step which determines the stowed position for arrangement, 
and preparing substrate pair components offset in each part article according to 
invention according to claim 19 can prescribe the components which may be brought 
near by the rim of a substrate, and the components which are not so. According to such 
a convention, as for components with which a wiring field becomes large, refusal with a 
rim can be vacated greatly, and each components of making the components which are 
not so approach the rim of a substrate can change spacing of components and a 
substrate rim free in view of ** or the size of a wiring field which will be carried out. 
Moreover, since the offset value between a substrate appearance and components is 
made to adjustable, it can respond to the design basis set as the detail for every 
components. 



[Brief Description of the Drawings] 

[Drawing l] It is a CAD structure-of-a-system Fig. in the 1st operation gestalt. 
[Drawing 2] (a) It is drawing showing an example of components information. 

(b) It is drawing showing an example of part-shape information. 

(c) It is drawing showing an example of an initial entry. 

(d) It is drawing showing an example of wiring information. 

(e) It is drawing showing an example of prohibition region information. 
It is drawing showing the DS of various design information. 

[Drawing 3] (a) It is drawing showing an example of components side information. 

(b) It is drawing showing an example of the wiring approach information. 

(c) It is drawing showing an example of design-basis information. 

[Drawing 4] (a) The router contained in -(h) packaging-design application program 7 is 
drawing showing how it wires by pulling out with reference to design-basis 
information. 

[Drawing 5] (a) It is an explanatory view for explaining a two-step drawer pattern. 

(b) It is an explanatory view for a two-step drawer pattern to explain how spacing 
between beer-beer spreads. 

(c) It is an explanatory view for explaining an n+2-step drawer pattern. 

(d) It is an explanatory view for an n+2-step drawer pattern to explain how spacing 
between beer wiring foils spreads. 

(e) When the number of stages of a drawer pattern increases, it is the explanatory view 
showing how a wiring field spreads. 

[Drawing 6] (a) It is an explanatory view for explaining an one-step drawer pattern. 

(b) When the prediction limb 3 gives an one-step drawer pattern and a prediction 
result, it is an explanatory view for the prediction limb 3 to explain which expands the 
magnitude of components. 

(c) It is an explanatory view for explaining a two-step drawer pattern. 

(d) When a two-step drawer pattern and a prediction result are given, it is an 
explanatory view for the prediction limb 3 to explain which expands the magnitude of 
components. 

(e) It is an explanatory view for explaining a three-step drawer pattern. 

(f) When a three-step drawer pattern and a prediction result are given, it is an 
explanatory view for the prediction limb 3 to explain which expands the magnitude of 
components. 

[Drawing 7] (a) It is an explanatory view for explaining a four-step drawer pattern. 

(b) When the prediction limb 3 gives a four-step drawer pattern and a prediction result, 
it is an explanatory view for the prediction limb 3 to explain which expands the 
magnitude of components. 

(c) It is the explanatory view showing the components with which the four-step drawer 
pattern appeared in four side faces. 

(d) When the prediction limb 3 gives a prediction result that a four-step drawer pattern 
appears in four side faces, it is an explanatory view for the prediction limb 3 to explain 
which expands the magnitude of components. 

[Drawing 8] It is the Maine Flo-chart of the packaging-design application program 7. 
[Drawing 9] It is the flow chart which showed the procedure of number-of-stages 
prediction of the drawer pattern in the flow chart of drawing 8 , and the expansion 
procedure for expansion. 

[Drawing 10] It is the flow chart which shows the procedure which carries out counting 
of the total of the pin of the drawer side. 



[Drawing 11] It is drawing showing the contents of the group for a design in the 1st 
operation gestalt. 

[Drawing 12] (a) It is drawing showing an example of termination criterion 
information. 

(b) It is drawing showing an example of the expansion approach information. 
[Drawing 13] (a) It is drawing showing how components conditions and part-shape 
information are matched. 

(b) It is drawing showing how components conditions and components information are 
matched. 

[Drawing 14] It is drawing showing the CAD structure of a system in the 2nd operation 
gestalt. 

[Drawing 15] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 2nd operation gestalt. 

[Drawing 16] (a) A package kind is drawing showing how the pin is attached on the 
components 1301 of QFP. 

(b) A package kind is drawing showing how the pin is attached on the components 1302 
of PGA. 

(c) A package kind is drawing showing how the components 1301 of QFP are expanded. 

(d) A package kind is drawing showing ** for how the components 1302 of PGA are 
expanded. 

[Drawing 17] (a) It is drawing showing how components 1301 are expanded according 
to two or more components conditions that dimensions differ. 

(b) It is drawing showing how components 1302 are expanded according to two or more 
components conditions that dimensions differ. 

[Drawing 18] It is drawing showing an example of the expansion approach information 
in the 3rd operation gestalt. 

[Drawing 19] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 3rd operation gestalt. 

[Drawing 20] It is drawing showing an example of the components pair components 
offset in the 4th operation gestalt. 

[Drawing 21] It is drawing showing an example of the group for a design in the 4th 
operation gestalt. 

[Drawing 22] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 5th operation gestalt. 

[Drawing 23] (a) It is drawing showing how the magnitude of the components arranged 
[ -(d) ] is expanded. 

[Drawing 24] It is drawing showing the minimum pitch between components in the 5th 
operation gestalt. 

[Drawing 25] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 5th operation gestalt. 

[Drawing 26] It is drawing showing the change before and behind expansion of 
components 2401. 

[Drawing 27] (a) It is drawing showing an example of the initial entry in the 5th 
operation gestalt. 

(b) It is drawing showing the initial entry to which the minimum pitch between 
components was given. 

[Drawing 28] It is drawing showing the group for a design in the 5th operation gestalt. 
[Drawing 29] (a) When the magnitude of the components arranged [ -(f) ] changes, the 
stowed position of each part article is drawing showing how it changes. 



[Drawing 30] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 6th operation gestalt. 

[Drawing 31] (a) It is drawing showing the components information group contained in 
the group for a design in the 5th operation gestalt. 

(b) It is drawing showing the wiring information group contained in the group for a 
design in the 5th operation gestalt. 

(c) It is drawing showing the initial entry group contained in the group for a design in 
the 5th operation gestalt. 

[Drawing 32] It is drawing showing an example of the network pair components offset 
in the 6th operation gestalt. 

[Drawing 33] (a) It is drawing showing the wiring field formed between the 
constituting point coordinates included in wiring information. 

(b) It is drawing showing the expansion wiring field formed between the constituting 
point coordinates included in wiring information. 

[Drawing 34] (a) When components 2803 become a candidate for arrangement, it is 
drawing showing the network pair components offset read from storage 2. 
It is drawing showing signs that a wiring field is expanded, by the network pair 
components offset read by (b) and (a). 

The expansion wiring field expanded by (c) and (b) is drawing showing signs that it 
memorized as a prohibition region field. 

(d) It is drawing showing where the stowed position of components 2803 was finally 
determined. 

[Drawing 35] It is drawing showing an example of substrate pair components offset 
width. 

[Drawing 36] It is the flow chart which shows the changed part of the packaging-design 
application program 7 in the 7th operation gestalt. 

[Drawing 37] (a) It is drawing showing signs that -(c) substrate pair components offset 
width is referred to, and the stowed position of components 3203 is determined. 
[Drawing 38] (a) In the 1st conventional technique, it is drawing showing signs that 
the direction of a pin out and the direction of a truck lie at right angles, 
(b) In the 1st conventional technique, it is drawing showing signs that the direction of 
a pin out and the direction of a truck are concurrent. 

[Drawing 39] (a) It is drawing showing with a router how the path clearance 
reservation between beer is performed. 

(b) It is drawing showing with a router how the path clearance reservation between 
beer wiring foils is performed: 
[Description of Notations] 
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4 Input Control Unit 
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[Claini(s)] 

[Claim l] It is packaging-design equipment which designs the stowed position of the 
components in a substrate. As 1st design agreement A specific means to specify two or 
more things by which wiring should be pulled out to beer among the pins attached in 
the components which should determine a stowed position as a 1st storage means to 
memorize the permission minimum pitch between beer beforehand, A judgment means 
to judge whether spacing between two or more specified pins is narrower than the 
minimum pitch between said beer, In a prediction means to predict how many steps of 
wiring pulled out from a pin will be bent stairlike if pin spacing is narrower than a 
minimum pitch, an expansion means to expand the components concerned so that the 
wiring field of the predicted bending mark may be secured, and the expanded 
magnitude Packaging-design equipment characterized by having a decision means to 
determine the stowed position to the substrate of the component. 

[Claim 2] Packaging-design equipment according to claim 1 is equipped with a 2nd 
storage means to memorize the permission minimum pitch of beer and a foil 
beforehand, as 2nd design agreement. A prediction means counting which carries out 
counting of drawer wiring of how many should be pulled out from the components side 
containing the detected pin -- with the section When pin spacing is larger than the 
comparator which compares whether it is larger than the minimum pitch between beer 
foils, or narrow, and the minimum pitch between beer foils When narrower than the 1st 
output section which outputs the prediction result of having made two steps into the 
number of stages, and the minimum pitch between beer foils It has the 2nd output 
section which outputs the number of stages n+2 which added the integral value 2 to the 
integral value n based on the result of having **(ed) the result by 2. counting an 
expansion means Packaging-design equipment characterized by giving the offset width 
of predetermined length the components side where only the offset only with the longer 
number of stages outputted by the 1st output section and the 2nd output section 
contains the pin detected by the detection means. 

[Claim 3] If two steps of number of stageses are outputted by the 1st output section, an 
expansion means according to claim 2 If the 1st grant section which gives offset of 
predetermined length to the perpendicular direction of the components side, and n+2 
steps of number of stageses are outputted by the 2nd output section Packaging-design 
equipment characterized by having the 2nd grant section which gives the value which 
doubled said offset n+1 to the perpendicular direction of the components side, and the 
3rd grant section which will give the value which doubled said offset n to the 
horizontal direction of the components side if n+2 steps of number of stageses are 
outputted by the 2nd output section. 

[Claim 4] A 1st storage means to be packaging-design equipment which designs the 
stowed position of two or more components in a substrate, and to memorize 
systematically two or more components which should determine a stowed position, A 
2nd storage means to match and memorize the classification table which classified the 
property of components at large into two or more items, and the offset width which 
becomes indispensable in each item, Take out in the order which is having the 
components memorized by the 1st storage means memorized, and the item which 
agrees with this is searched from the 2nd storage means. So that it may go round about 
all the components with which read-out by the read-out means which will read this if 
there is an agreeing item, and the read-out means is memorized by the 1st storage 
means A loop means to repeat and start a read-out means, and an expansion means to 
expand only the offset width which had the component concerned read whenever one 



component was read, If the ratio of a total means to total the components area in the 
expansion till then whenever components expansion is performed once, and the totaled 
components area and substrate area reaches a judgment means to judge whether the 
limitation of the arrangement consistency defined beforehand was arrived at, and a 
limitation The positioning means and [Claim 5] which interrupt starting of the 
read-out means by the loop means, and position the components in the expanded 
magnitude Some of two or more items which can set the 2nd storage means according 
to claim 4 to a classification table are packaging-design equipment which shows 
package classification and is characterized by matching offset width with what 
[ shorter ] has narrow installation spacing of a pin in package classification. 
[Claim 6] A 1st storage means to be packaging-design equipment which designs the 
stowed position of two or more components in a substrate, and to make the priority 
which shows the superiority or inferiority of each item for the classification table 
which classified the property of components at large into two or more items accompany, 
and to memorize, A 2nd storage means to memorize systematically two or more 
components which should determine a stowed position, The analysis means which 
reads altogether the item to which what kind of property each part article which 
should determine a stowed position has analyzes, and it corresponds to the analyzed 
property from the 1st storage means, By comparing the height of a total result with a 
priority total means to total the priority which accompanies the read item for every 
components A sequencing means to set each part article in order, and a 3rd storage 
means memorized by the 1st storage means to match and memorize the offset width 
which becomes indispensable for every item, Each part article which should determine 
a stowed position in an expansion means to expand only the offset width memorized by 
the 3rd storage means in order of the sequence created by the sequencing means, and 
the magnitude after expansion Packaging-design equipment characterized by having a 
positioning means to determine the stowed position of each part article on a substrate. 
[Claim 7] A 1st storage means to be packaging-design equipment which designs the 
stowed position of components on the substrate with which the stowed position of two 
or more components is already determined, and to memorize systematically two or 
more components which should determine a stowed position, All the components 
memorized by the 1st storage means in the guide in which it is shown with the distance 
of which between components should be separated, A 2nd storage means all matches 
with combination with elegance and memorize by which the stowed position is already 
determined, The components with which positioning is performed among the 
components memorized by the 1st storage means after this (it is hereafter called the 
candidate for arrangement), The read-out means which reads the guide which 
generates the combination which consists of components with which positioning ended, 
and corresponds to the generated combination from the 2nd storage means, 
Packaging-design equipment with which only spacing which the read guide shows is 
characterized by having an expansion means to expand the magnitude of each part 
article with which positioning ended, and a positioning means to decide the stowed 
position for arrangement so that the occupied area of positioned components where it 
was expanded may be avoided. 

[Claim 8] It is packaging-design equipment which designs the stowed position of the 
remaining components on the substrate with which the stowed position of two or more 
components is already determined. A 1st storage means by which matched the guide in 
which it is shown spacing of which the pair of a pin should vacate with the combination 
of all the pins attached by components, and it is memorized, A 2nd storage means to 
memorize systematically two or more components which should determine a stowed 



position, All the pins that serve as a connection partner of the pin attached in the 
components (it is hereafter called the candidate for arrangement) which should 
position among the components memorized by the 2nd storage means after this, A 
retrieval means to search all the components furnished with the pin concerned out of 
the components with which positioning ended, An expansion means by which a location 
expands the magnitude of the already decided components only for spacing which reads 
a suitable guide from the 1st storage means to the combination of the pin attached in 
the candidate for arrangement, and the pin attached in the searched components, and 
it shows, Packaging-design equipment characterized by having a positioning means to 
decide the stowed position for arrangement that pin spacing in the above-mentioned 
combination becomes the shortest although the occupied area of the expanded 
positioned components is avoided. 

[Claim 9] As opposed to the substrate a part of whose wiring foil which connects the 
pins of these components a part of stowed position of two or more components is 
decision ending, and is also wiring ending The guide which it is packaging-design 
equipment which designs the stowed position of the remaining components, and 
components and a wiring foil show spacing of which should be vacated A components 
name, A 1st storage means by which matched with all the combination of a pin name 
and it has memorized, A 2nd storage means to memorize systematically two or more 
components which should determine a stowed position, All the pins that serve as a 
connection partner of the pin attached in the components (it is hereafter called the 
candidate for arrangement) which position among the components memorized by the 
2nd storage means after this, A retrieval means to search all the components that have 
attached it out of the components with which positioning ended, So that a proper guide 
may be read from the 1st storage means to a retrieval result and an expansion means 
by which only spacing which it shows expands the magnitude of the components with 
which the stowed position is already decided, and the occupied area of positioned 
components where it was expanded may be avoided Packaging-design equipment 
characterized by having a positioning means to decide the stowed position for 
arrangement. 

[Claim 10] A 1st storage means to be packaging-design equipment which designs the 
stowed position of the remaining components on the substrate with which the stowed 
position of two or more components is already determined, and to memorize 
systematically two or more components which should determine a stowed position, A 
2nd storage means by which matched with all components names the guide in which it 
is shown spacing of which components should vacate between substrate rims, and it is 
memorized, A contraction means by which only spacing with which read a proper guide 
from the 2nd storage means to the components (it is hereafter called the candidate for 
arrangement) which should position among the components memorized by the 1st 
storage means after this, and it indicates it to be to them reduces a substrate rim, 
Packaging-design equipment characterized by having a positioning means to decide 
the stowed position for arrangement in the field surrounded by the substrate rim after 
predetermined. 

[Claim 11] It is the packaging-design approach in the CAD system which designs the 
stowed position of the components in a substrate. As 1st design agreement The 1st 
expansion step which develops the permission minimum pitch between beer on the 
memory which a CAD system possesses, The specific step which specifies two or more 
things by which wiring should be pulled out to beer among the pins attached in the 
components which should determine a stowed position, The judgment step which 
judges whether spacing between two or more specified pins is narrower than the 



minimum pitch between said beer, So that the wiring field of the bending mark 
predicted to be the prediction step which predicts how many steps of wiring pulled out 
from a pin will be bent stair-like if pin spacing is narrower than a minimum pitch may 
be secured The packaging-design approach characterized by consisting of an expansion 
step to which the components concerned are expanded, and a decision step which 
determines the stowed position to the substrate of the component in the expanded 
magnitude. 

[Claim 12] The packaging-design approach according to claim 11 is equipped with the 
2nd expansion step which develops the permission minimum pitch of beer and a foil as 
2nd design agreement on the memory which a CAD system possesses, counting which 
carries out counting of drawer wiring of how many should be pulled out from the 
components side containing the pin by which the prediction step was detected •■ with a 
substep When pin spacing is larger than the comparison substep which compares 
whether it is larger than the minimum pitch between beer foils, or narrow, and the 
minimum pitch between beer foils When narrower than the 1st output substep which 
outputs the prediction result of having made two steps into the number of stages, and 
the minimum pitch between beer foils It has the 2nd output substep which outputs the 
number of stages n+2 which added the integral value 2 to the integral value n based on 
the result of having **(ed) the result by 2. counting an expansion step The 
packaging-design approach characterized by giving the offset width of predetermined 
length the components side where only the offset only with the longer number of stages 
outputted by the 1st output substep and the 2nd output substep contains the pin 
detected by the detection step. 

[Claim 13] If two steps of number of stageses are outputted by the 1st output substep, 
an expansion step according to claim 12 If the 1st grant substep which gives offset of 
predetermined length to the perpendicular direction of the components side, and n+2 
steps of number of stageses are outputted by the 2nd output substep If the 2nd grant 
substep which gives the value which doubled said offset n+1 to the perpendicular 
direction of the components side, and n+2 steps of number of stageses are outputted by 
the 2nd output substep The packaging-design approach characterized by consisting of 
a 3rd grant substep which gives the value which doubled said offset n to the horizontal 
direction of the components side. 

[Claim 14] The 1st expansion step developed on the memory which is the 
packaging-design approach in the CAD system which designs the stowed position of 
two or more components in a substrate, and sets in order two or more components 
which should determine a stowed position, and a CAD system possesses, The 2nd 
expansion step developed on the memory which matches the classification table which 
classified the property of components at large into two or more items, and the offset 
width which becomes indispensable in each item, and a CAD system possesses, Take 
out in order the components developed by the 1st expansion step on memory, and the 
item which agrees with this is searched from the classification table developed by the 
2nd expansion step on memory. So that it may go round about all the components with 
which read-out by the read-out step which will read this if there is an agreeing item, 
and the read-out step is developed by the 1st expansion step The loop step which 
repeats and starts a read-out step, and the expansion step to which only the offset 
width which had the component concerned read whenever one component was read is 
expanded, The total step which totals the components area in the expansion till then 
whenever components expansion is performed once, If the ratio of the components area 
and substrate area which were totaled reaches the judgment step which judges 
whether the limitation of the arrangement consistency defined beforehand was arrived 



at, and a limitation The packaging-design approach characterized by consisting of a 
positioning step which interrupts starting of the read-out step by the loop step, and 
positions the components in the expanded magnitude. 

[Claim 15] It is the packaging-design approach in the CAD system which designs the 
stowed position of two or more components in a substrate. The 1st expansion step 
developed on the memory which the priority which shows the superiority or inferiority 
of each item for the classification table which classified the property of components at 
large into two or more items is made to accompany, and a CAD system possesses, The 
2nd expansion step developed on the memory which sets in order two or more 
components which should determine a stowed position, and a CAD system possesses, 
The analysis step which reads altogether the item to which what kind of property each 
part article which should determine a stowed position has analyzes, and it corresponds 
to the analyzed property from the classification table developed by the 1st expansion 
step on memory, By comparing the height of a total result with the priority total step 
which totals the priority which accompanies the read item for every components The 
sequencing step which sets each part article in order, and the 3rd expansion step 
developed on the memory which was developed by the 1st expansion step, and which 
matches the offset width which becomes indispensable and a CAD system possesses for 
every item, Each part article which should determine a stowed position in the 
expansion step to which only the offset width developed by the 3rd expansion step in 
order of the sequence created by the sequencing step is expanded, and the magnitude 
after expansion The packaging-design approach characterized by consisting of a 
positioning step which determines the stowed position of each part article on a 
substrate. 

[Claim 16] It is the packaging-design approach in the CAD system which designs the 
stowed position of components on the substrate with which the stowed position of two 
or more components is already determined. The 1st expansion step developed on the 
memory which sets in order two or more components which should determine a stowed 
position, and a CAD system possesses, All the components developed by the 1st 
expansion step in the guide in which it is shown with the distance of which between 
components should be separated, The 2nd expansion step developed on the memory as 
which the stowed position is already determined, and which all matches with 
combination wjth elegance and a CAD system possesses, The components with which 
positioning is performed among the components developed by the 1st expansion step 
after this (it is hereafter called the candidate for arrangement), The read-out step 
which reads the guide which generates the combination which consists of components 
with which positioning ended, and corresponds to the generated combination, The 
packaging-design approach that only spacing which the read guide shows is 
characterized by consisting of an expansion step to which the magnitude of each part 
article with which positioning ended is expanded, and a positioning step which 
determines the stowed position for arrangement so that the occupied area of positioned 
components where it was expanded may be avoided. 

[Claim 17] It is the packaging-design approach in the CAD system which designs the 
stowed position of the remaining components on the substrate with which the stowed 
position of two or more components is already determined. The 1st expansion step 
developed on the memory in which the guide in which it is shown spacing of which the 
pair of a pin should vacate is matched with the combination of all the pins attached by 
components, and a CAD system possesses it, The 2nd expansion step developed on the 
memory which sets in order two or more components which should determine a stowed 
position, and a CAD system possesses, All the pins that serve as a connection partner 



of the pin attached in the components (it is hereafter called the candidate for 
arrangement) which should position after this among the components developed by the 
2nd expansion step on storage, The retrieval step which searches all the components 
furnished with the pin concerned out of the components with which positioning ended, 
The expansion step to which a location expands the magnitude of the already decided 
components only for spacing which reads a suitable guide to the combination of the pin 
attached in the candidate for arrangement, and the pin attached in the searched 
components, and it shows, The packaging-design approach characterized by consisting 
of a positioning step which decides the stowed position for arrangement that pin 
spacing in the above-mentioned combination becomes the shortest although the 
occupied area of the expanded positioned components is avoided. 

[Claim 18] As opposed to the substrate a part of whose wiring foil which connects the 
pins of these components a part of stowed position of two or more components is 
decision ending, and is also wiring ending The guide which it is the packaging-design 
approach in the CAD system which designs the stowed position of the remaining 
components, and components and a wiring foil show spacing of which should be vacated 
A components name, The 1st expansion step which matches with all the combination of 
a pin name and is developed on memory, The 2nd expansion step developed on the 
memory which sets in order two or more components which should determine a stowed 
position, and a CAD system possesses, All the pins that serve as a connection partner 
of the pin attached in the components (it is hereafter called the candidate for 
arrangement) which position among the components developed by the 2nd expansion 
step after this, The retrieval step which searches all the components that have 
attached it out of the components with which positioning ended, So that a proper guide 
may be read to a retrieval result and the expansion step to which only spacing which it 
shows expands the magnitude of the components with which the stowed position is 
already decided, and the occupied area of positioned components where it was 
expanded may be avoided The packaging-design approach characterized by consisting 
of a positioning step which determines the stowed position for arrangement. 
[Claim 19] It is the packaging-design approach in the CAD system which designs the 
stowed position of the remaining components on the substrate with which the stowed 
position of two or more components is already determined. The 1st expansion step 
developed on the memory which sets in order two or more components which should 
determine a stowed position, and a CAD system possesses, and components The 2nd 
expansion step which matches with all components names the guide in which it is 
shown spacing of which should be vacated between substrate rims, and is developed on 
storage, The components which should position among the components developed by 
the 1st expansion step after this [ in the field where only spacing with which read a 
guide proper for (it being hereafter called the candidate for arrangement) from the 
guide developed by the 2nd expansion step, and it indicates it to be is surrounded by 
the contraction step which reduces a substrate rim, and the substrate rim after 
predetermined ] The packaging-design approach characterized by consisting of a 
positioning step which determines the stowed position for arrangement. 
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BftHBttXrvT'fc, 
tt*IS#tttt7>T7 7£> 

m 3 * * U ±KBIBt SB 3 BIB^r 7 7*^ 

»»ffii*«st^t*apa^ Ji#tttf7s-f 7 7K<t 

o Tfftff S ftfcMUWifc ill 3 BMXt 7 7fc«fc ? TJiBB 

IfcfcftO** £ T\ fflfi±fc fctt £&a$p D n <Dg;tffit£ 
ftfct §fil?*J67 r 7 7 i: fr£ * 3 c i: t * 

c»*si6] «^(Da5p D p(Dg«{fii^Kt^$n 

TVSSfeBcfc^T, gPp D p©S»{u@^S-t5CA 

7.T A^Rll-i. ^ * "J ±KHI»-r 1 BH7T 7 7 
$aaf£lftEt{fztf<D&M%&oTffiX%ti%<%fr%7K 

■fr (C»T C A D yXf Wilt 5 U ±CB 

r^t5^2B^7r77i:, 

B 1 BF^7sr77lc e ):-3TB^^n/-cS|5p D p(DoS, Cti 
*^ffil^J6^7teti50|5a n p («T, EHWftfcif^O 

l> £ftzt\tzm-&t>wzmt%m%mmm 

HJ7sT77i:> 

[B«S 1 7 ] ^ifc©g|5D a a©^{fi!tf RKft£2tt 



(5) 



Kttfc^ttT CAD i/*T Lffmffit 5 * € U ±Kg|| 

**BlBB*ry:/i:, 

7.r L&m? S ^ * U ±fcBMt 2 BBXr 7 7 

ts 

& * c J: "f 3 gSBfWffi. 

1 8 ] «S©a5p a p<Dg9ffil^-gp^^^ 20 

fiPS«»*T**aS«K»LT, S0©g|5B a B£Dgtfil 
£|gf|-f 5C A D->Xf ACfcttS^gRfttSrefco 
T, 

gp 0 ° B i: Emm t it Enmwmzm 

ttT ^ * U ±fcBM*SB 1 BMXr v ~Jt, 

mmmfet^z mim&zm#ttVT cad* 

ts 30 
% 2 IBfl^r y «fc o TBMS ftfcSSO ? c tl 
a»6ffiBSW>*fT3«5fl (WR EIMM^) fcJR 

ffi^^n/c:(iBa46^a5p a p©cS^^lEljgt§«}:3 

e. 4 5 c: t t 1 z 9&misvu 

imm 1 9 ] ss©sa©s»ffiBtf atas* n 

5 C A D f A fctt 5 Hg^§t£&T'£ -p T , 

mmm*&%.t'<m$i<D®&*Mi¥mT c a d -> 

£T©gp D a o£fc:fljt>-3ttTieti±KJl 

M**iB2HM*ry7i:* 50 
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BlSH*ry7 , fc*oTBB;£nfc»fl©$"S* cn 
A^(il^i6^fa^tgpn n p CKT* EI«ftfc*«) 
fcSIEft!Btt*j& 2 BB*r «y 7tc <fc -a TBMS tifc fli 

0«Bffifi*««>«ffiBa«>Xr y 7fc C £ * 
[&$©H$aiftiBi8] 

[000 1] 

MCM ©fliglSftfcff ? ££8lt|-£Blc Ht «. 
[0002] 

[ft*©8ffi] ifi*, »»«B^-^1r, B*m 

firfc LTSEBSftyyyhBS,- MCM (v;l/^y7 
*5>a-;W *KfH-*A»KB*!Wlr'P*5 0 cine© 

I«l± CAD i/7<f L<D%&&ft<07C$&\Z. <k D £ 

tit, * 
i-frfcttstsftBfcfreft*. ;:ttp>2o0Mtfifct> 
zfioiistiLwmwmts *np.gpp n p<o^t$^J6 

±Zibic&V>T}5<z.t&^p!kt%%o cv&olcl: 
f feK^«>T*J< t. fiilSii«)^ii:^g|5p a pOii2tfe 

HOOEBBtftfED^&Sfct^SBfcfcBBtSC 

46, rffifift&j Oilt^tC FEU fcl^ 

[0003]fiSiCAD ^rfijffl t fcEBSttSm-Oftlllllc 

o^t«, mar («) masBisstfo" xu^hp 
^^T.^geffr 1 9 9 3^iB^(om t&mmm 

^CAD/CAE->XrAj ^, UlEBBSBtt IVU 
> HSSOC A EJ m&Wim, 1 9 9 0^1^14 

&gpo a ptt-ftiinfctt*ti6tc LT*< 
?.ci:T'fe^„ tL«;*fl!b^>!B:«>T?a6*i:EBSB3B« 

««^*i*K*ts«os*»*EBWHti» mem?- 
$>%tu8 > mm<D£m±z#>t%>). &tiim®mc 

[0004] ®8,mmm*ftomc&®8><D&-ki® 

1$M¥3-l 4 1 8 rajfioe»EB«Wl» 
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©£54ffill8«Kfc*M:S^TSttlL-tvs. tf 
ytfSBfiOffiffl'MK & 0 . C ft EISJI K 4 EH h 

[0 0 0 5] E8JBCi3»t*E»h7y^fcWefe4 
HgIlc*5^T(i, 03 8 (b) OHWfcaVfJ: 

fc«EJ&i;fc*7-fev hrbf£#$p a 0 £tfc*:Lfc&U:, (ft 

wic&?x&Gzn%ztzmi5c£tfiT*z 5„ 20 

[0006]*7-by hf*4SaBO*2©fla5fifBtt# 

^J;9i:v^t>(DT^5o W-I1W5-1 2 3 
8 O^fcE«£«VC^*t>0T&»K If 

sta, mm®*t&<tt^zx&z? t^smmm 

*/J^0»fi$K"e£*fl*-Sifi»El t fcftOS 
fSI^T'SOs ctt*#Et*i:, #»at4ifi»El© 

tt>< 0 tOiSfct^afcJ&CTtfEtSi:, fci:x^ 30 

'>*^a5 n n D<fco^^gt®a*^E^n, eii^*^ 

[0007] 

i/ «fc 5 t mm] tczx-mi «e*s» 

[0 0 0 8] * 1 fl6*a*ttSK, HSffi{C*3lt53lf 

fflLE^03ltWtS^t?^MJ/0^lpJi:h7 7^i:<D 
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■&X%>Z>o fr-Zt\t, CkDi'Z.THas^Xt-X 
yJW- ?m<DBM7}l3VXLm^xmi 

yjyymm, ngmias^xeTZfi-DtiLm*® 

3 9 (a) Ic^tJc^^T^lRHC-f^bfeOv 3I*W 
LE^<0E^/^^ ; S:iIIS«fr4OT*aM<> 03 9 
(b) K^-r<fc9t, Elfr 
i:?&£ft54o 

[0009] J ? tfr—$ifft U 77 

yjMumi oMt, return i uxmv^mx \> y 

£>T\ J8 1 ft#8ffi«> f U 75 V*iHST? £5 L/Tfe 
&g S: 5 £8$ SW^tSfcLfcSS T'gpp a o<DffiB& 
*SlfoTt$i S2(i^*0IHHi6i:Lm £ 

T<D$p D p*M#;* L ^tlft'^»&lcE»««*^ < 

mmM7Vh&£i&ttixLiz?££mmn 

5 7 7 h £^ 9 %?mtMb <) , fHKW*9l t < 

[0 0 10] AttWfcKHIitSi:, H 2 fifcfcSffim 
^±fc«»*^*£S»tt«/J^?2»EBbfc» 
E*7-by b dJ*H*4*n* fc^$ti/-cg|5p a pti^2gp 

ftfc$p a ptfS1Sy1-fc«#WbTL3:?i:> *7-tr>y 

-fey K*4**+y-b;i/-r5k» g^^T-jfi&Elt 
fc«^TEB*ffiff»boTL$5. c©J:$fcifi8E 
BSftfctfjgT'tes EfifSS^SSfiPFHTSt), SffiU 

[001 1] *?m<o% 1 omit, h-mwjy 

a5p D p0^ftti:^i:/c^7-t7 MJCD#45r9HK?foT 

«> < $mm%tmmm 5 c ^ ks*. 

[00 12] 

gs{ai*sfH-siisi3fi-siT'i&oT, is 1 <om 

JBISfcUT, if7F^<0^§S'htry^ ; ?i6ISttt4S 
UE1t¥©i:, gSfil?:^t^ta5p a ptlS0^^?. 

nTi/^ey©9^, tT7'\i:E^3itai$n5'<t 

e>^63ita«ti*Ee*Ba«Kfl8Wfftt5 
^s^ats^ai^ai:, ^ffl«nfcSf*jsaoEaiB 
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COO 1 3] »2©lW*ll£f*fcttl»JiWt4fcE« 

mt. m i im^m^mmznx^^&mmt nr io 
^6ttisfc» &u£sts*a#&fttfcft*R#iH 

ft*Sfc, SKpflp D p£R*tiJ2ft*:*7-fey Wfttffi 

$ T-coffi^(c43^?.a5 n D pffi«5:*it-r smiths t , & 

tt£nfc$p a pS«i:gffiffi»tC>lt^ -?&£&e>ft 
COO 1 4] 

ess 1 n%mftmm<onfa%mt lt c a d 

tt*fi3 1 Ot»0BHRpt k*»aSlt i: TlWHtlB^ 30 
COO 1 5] #C ADS'a?A0/>-K*x7*llfc*BI 

l£jg*? s 0l^-r<J:?»cCAD->^rA«, ffjgfll 
St.<7n7W l fc, ^-ffllM^cSP 3 i: . 

7 V *r - '> a y?v 9'^ AOUff «K fev^T URSA-* 
OMR, »fl» E«fSOjW"Jt*Sl*fc?l3SUfcy77 
^y^fcgjjVfSCRTr-rXT'W, LCDT'S 
3 0 cn6ttEt^H2KEtlJnT^SBM+iS«f!:J: 40 

ttSttftt V 9 X * - V ^TSffi±© U-T 7 7 

COO l 6] etl^H2(i, *#;Uh*-2*-<DKtI 

fc*fflMHIt« 4: , HgtSft*ff 3 *»Rtt 7 7 0 7 - 
S/gX/D^AfcfcEttLTi^S. ±E@»Kff7*n 
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TBIBfclJWlt*. coRttflMtt, WTOi. 2. 

3 . • • • • ts* asjowiBfcSA,-^*. 
i. mm 

S„ gpp D n1S$8©-^0 2 (a) fc**. gPp D p1f^ttv 

*»fi#9fc (H«t>© i c i, i c 3) , asajfiptffi 

^Lt^p D p©Sp n p^^-rgPp a p«i: (0+<DMN 7 0 
0) , %EM&<D£tiLtK.1Sl}&&&£ (H*©-(2ai 
00) (35, 100)) . i^p n 0 (D||gffi^^tffi##i: (® 

r\ " 6 •• ) % mmmmmmmmmm 
m£%tm mw o* *\ •• 1 so* ) * 

©SflO^yfr-S^li:, *<D3$p a p<9«l^tf C P UT-fe 

n^^^T*ss^i?^-ra5p a pS5i^^ ffifev* 
7*7 hrtiT'ffi^^tifc^p^^tf a*n*it^i. 

CO 0 1 7) #0lcfcvv r gpp a p#4§ i c 1 ©8t<DMtf 
tt» r|5]Sg|I±<D$p n p I C 1 ttSIAMN 7 0 0 tfffi£L 
<^ *0»Bfflltta5lO (2 0. 1 0 0) 
^3rtS*3*LT^*. gPp°p#^I C3©«OMtftt» 

r@B0±©gPp a p I C 3 t&Slft M N 7 0 0 tffflJS l < , 
*08J!MftHl4ffi60 (3 5, l 0 0) "P* 08*534: 
1 8 0" ©att*4f. J fcl^rtSi^LTVS. 
H, a5p a p1ffg<Dd"5gi5p D p#^ gPp n pS, /<^5r—m 

COO l 8] §a5p a p1f^;:{i02 (a) lc-0|*3Rtfc 
03 (a) «, gP5paif$S©r-^^ii^ 

/TNtsT-feo, *0t<fc54:, »aaiiraiii« e*w 
t, : eogPp 3 p«cogi5p n p(D±ffl, feja. -gmm 

SftLftl^tfESftTl/^o 
COO 1 9] 03 (b) tt, 3 0©SB^^j4tlS©T- 

ft»aiC«»)#tf5ftTVS*ft€ftOtf>K±E 

5. ^ES4:ttS«EHS^fTt)ftTV>5®±KEII5S© 
E«*fi5¥tt-e*9af»OE«»S1II«tt» cfttH 

COO 2 o] 5ltttlUEIi4:{iF , 9l*5V' , ttfl6ii^S* 
bTE»%fr5fc«>, lf^ft»6mSS©E»fS*5ltHJ 
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3. S^8*?ToT^3iElcE»lcfi*5«Stf8«tf 
2. g|5p n pJgtfiif?B 

$8T*&3. gpp a pJBtt©-»&0 2 (b) £**. Sf5 D a pJB 

3fi8i?£fci:, S^©fB8ttH-PS4fi*ttf«i:» £ft 
S©tf><DF^^-rtr>tfy^i:^c.&5. ±E©« 

$irciif8©-#ij£0 2 (c) mm*. 12 ( c ) £** 

«k a icaflHfHRtt* Rtf#fc <fc o T0SS0±<D&EI£S 
\Cfa%ZWt%MT-3bZ>*v (H«fO" A" ) , 

3RE!lteK:J:oT8ttSftS^©1«Bfc (04"© I 

Cl-K R2 0-K IC3-5) j&»&&* 0 COlfc 

#$n/ca5 B D D#^i:*^^5o 02 (c) o0S«, * 

4>£fl0l3ttHfctt£bT^S. #0Kfe^T" A" t 
^•5*>y hfcOEIWStfjiDN coEftlSKioT I C 
lOlStff* I C30 5#*?tfft8£ftT^5. H 
2 (c) ©*'y h£" A" ©«<03fctfttCOSBHt43 

p a oEi&tfEii§?§©Eil&{;i:, c OSffiHSfflKS^Tff 

4. E&1IHB 

HH*B2 (d) fc**. 0 2 (d) fc**J:3teE« 
flfgtt, SEIiSfcttSftZ-clSiJ^i: (0*©I D" 
1" ) , SKEftB^CLTt^^y (0+ 
©" A" K SKESfSffEaSftfcffiiCKBiJ?*: (0 

*©s- r k 3KE«!s*«js**«jfos©ai: 

(0*©" 6" ) > ^OttAjAOffil^ (0*0(19.10 
3).(24. 103). (54.88) — ) A>6&5„ ft$/Mi:«± 

fe^tf£$$*a£*^?. A{*WfcttE»»*©E« 
*3. 

5. glLHStiffg 
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glt«tti8£^iS«±^^^3^TRS*SES^ Ea££S 

1WBOHH*H2 (e) £**. B2 (e) K*tJ:d 
fcStjt«1Mil4, ««jh«K(*«ftfc»9J? (0*©" 

i d i " ) , &it#©#s*£ig gb" i" ) , 
©»«**t »«±otf a *» & * * . 

10 ©Hfl*H3 (c) £**. 03 (c) (CKfJlSfcR 
ttg*P1f$Sttv e/gvialand, ES&ttfwidth (0* 
?tt0.2n) „ ;l/-*jtfEa*Sfc*fcoTe7|E|±© 
§«1£^ < 5> 1 1 5 ****** tf y ^vvpi tch 
(0*T*«0. 3nm) » K7fc^i:0*/hPBIi*^< 6 
K*S****S/htry f-vppitch (0$ TtiO. 15m 

in) , £7£&mmt<Dmw&m*^<t>ictz>fr*7ji 

*«>J«livfdist, M7 t\Z7b ©ftMRb^ 5>K 
*SA^*S/Mf>y^wdistftif*gLT^?.o dtl 

20 -K*n^n5iii:T*A^^n5o 

[002 1] ±EORRt»PflHR& fi(T©(l)~(7)fc 

a*** ? K;ur-**e7jT , 6aiffi3»*fT3 umm 

ft3„ 

(DSB l leg 1 1 tti LE*S*^£ fcf 
7fl-B*fr5«^, vpdlstRffvialandJWWB«n*. 
gp-^04 (a) KS*J:3C, ;b-*ttJBie>*»6vp 
dist*^ttTx vlalaiKUC**BS*W*« tT7£fT 

[0 0 2 2] (2)E«BOJB«Ki3V^Tfwldthl4#Ba* 
30 ft*. BP"^ ;l/-^ti04 (a) lc**,J;^{ce7*fT 

tMt, 04 (b) ts*j:dicjii tr>*e.e7'\ 

t f wi dthO^rb* W* § EUS^^fiSc* * . 
(3)wpitchti, $1 £>©3l£UttUEII*»^L iiV^T 

^2 tfvogitaitE«©fcii)ice7*fr , 3ist#jB* 

ft* 0 IPS, ;W-*tt»flOtr>tfy^*ll*aiU $ 

[0 0 2 3] (4)±@ft(f, 04 (c) tc**<t3t^ 
\\Z y<D e 7 O* 5> wpi tchfcttzK^ Ip] K BT 
40 ffil{ce7*ff-5, 04 (d) {C**J;?tC, n-^fc^ 
1 tf>*£fTofctf7^fcfwidth<D$rb££t3Ei|§!S 

(5)vfpitch{i(3)OW^B#lC*3^Tt!>tf7f-*vvpitch 

*T@**«o*&;i^*tJ:oT^!S«ft5. ep-£, 

^ « e y tf v ^*«wpi tch%TH 4 1 fJ£ Lfcl 
^ vfpitch*g!^tBtTC:ft*e>tf7^±[Hll>* 

[0 0 2 4] (6)vfpitch£±lH]5i:fiJ£LfcJ§£, Si 
tf VO If 704*jCmIp e>Pf*?>JhtC |p]^Tvvpi tchfc tt!T 
50 fcffiltlf7*JTO 
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(7)vfpitch*T05fcffl£Lfc«^ mi tfy<DBH^?g 
^ 5 5> 7k¥;£|fi] vfp i tchfcttfigT fcffilI4)&5 

3i±{iiig 4 (g) tstj^fci^frfe, a 4 (to 

[0 0 2 5] E1t#B2fcKttSnT^*1lHRfc"3^T 

oKw«:SBiit«. ^«ija;^si53{i, ^gp^aogPa^iatc 

8JU *aM6*KS-3^T*7-fe'y hc1]*»flaicf*4 10 

3itau*fT?a^> gitaLtffrbftsaflafctt. 
285i*au<*7fci*tfft*5i*iHu<*7, n+za 

[0 0 2 6] 283l£tBL/<*7£«\ tf^lHOiaH 
5«^fc*n*3l*fflU<*^T*5. 05 (a) tic 

3l*lBStifcK7l4flBW)llcli*6*i» B't'OflftK 20 

J:3Klf»tr>, «atr^£jt*t*lf7JT-50ffil^ 

kT7iaoE«l4H5 (b) fc**£«kl fc*tfe<Dfr 
6 HHk2 KjjVf t O^ t JEtf 5 t i: 4 5 . 
[0 0 2 7] n+283l#aJlSEii£i:«> £7i:Ea!Sfc 

©Hffltf* Rtts*isatffi^«nTv^se7-E»JS 

HOIBHtfe7lfflPH*Tig»K Wfloe7-Eaf§0lffl 
HS*tiTBS*£» 283l#BU<*:/li:fcW-«Bi 30 

s- tT7iiio«*^*arr««WPa8W^ 

£ttS„ co»&;P-^ti, 05 (c) (c*rj:5fc3l 
fffita (3lf(±lLE^n-5S15p a p2«Di:^^9) <D 

/<*7*»a*lc«j«LT, K7kE«S4:Ollllllta» 

»*. SK*fc»i-i^x Sn+itr>^3itm$ns3i. 
tt*B-2trx «i+2try*»p>3ita*ti53ituiLEii 

*fc»8«fc#J«LT, e7fcE»fSi:OMHI«:Stt 
5. c©£3lcEa&fc©BB&£tt«fc. lf7ffl©E 
gt«05 (d) ©H»k3lca?f tT7£:BH&g?§ 

[0 0 2 8] BW2W»63l*HJ«n*K>«3W5»T« 
«Mj»©3I* tfJLeBCW®5l*lBUE«*B 

gttK»js**&Bff&s<D"^ aao«a«: (s- 

l) /2 + 28£&S. SlfcWSftSlfvftSjMIRT 50 
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Battfcaa**&Btf fc*©?, BftOttftii S / 2 
+ 2gi:£5o 

[0029] saaatfittf otiscr* ^satfi^gp 3 

■fevM|i*iaiPtT*<*»*H5 (e) 

BWTfS. ^ «Bg*tf3lt(Hb/^>tf-a-p*ntf, 

ftvO©*7-fey h*»Jrai«:»LTia2n»ifctt41" 

©g#ft vo± c l k gig v i % imjfi" s o 

[0 0 3 0] ®8>Wfrt><»m.l5falCttLTtci)\ - 

v\ fib*MIS»tf=a*BA*i:, gflp a p#tt©7}<¥£ 
(p]t7jc¥fihl<D^7-t'y hrtifciJDgta. tt±©<fc?& 

EBiMofttf o £**t* * m&±® 3 «aa*%a 
o5i*au^7*<an*«^K*v^T» mt© <B3 

1} tflitftSPCiO, SE£fiK *¥#fiilcf*5T 
5*7-fey h*J?tH*3. 
[00 3 1] 

iE3?|pJt##-r5^7HZ7 hVoffset = S*ftvO+ 
(m-1) *MiIfivl 

7j<¥7a(Rlt#4t ; S>^7-t7 hHoffset = 7k¥fthl* 
(m-2) 

SBOWWSJWcaitJir^, * 3 tfVAtttlc 

(f) *$SLfttf&ttWT*. 

[0 0 3 2] 06 (a) ttia03ltttiU<*^tf*flRl 

5o 3itHJu<*7©a»tf ia?&*fc*»rft& 

LT06 (b) K*t<k?K$ D D q#«CflLTg#gvO 
0*7-byhtl3%^« 0 $fcB6 (c) fc*-TJ;5lc 

Wrsit sa5p a pffl<D3 1 * ffi u<* y<omtf 2 8t-£* 1 

^iWtntf, ^M^gi53«B6 (d) Kw"TJ:3t» 
B a a2t^bT^S^ip)lcS*gv0i:MESvii:^M4t 

[0 0 3 3] B 6 (e) £*t<fc?£ N W[o)ti.S|5p D p2 

©3itm i>7<* >©a»*« 3 t^wtntf , * 

iM^gP3ttSi5p D D atcWbTSii^[PjlcS*lvOt, s 

l!gvl0 2^i:^t^t7-li-5, 3S (1+28) T'fe£ 

H^tt, 3ltfflbEattl8a«fc:»««n, *¥^lRlt 

0*¥»0ft«hl*(*4t* (B6 (f) MR) „ 
[0 0 3 4] 07 (a) iZTfstZolC^ZOlL'Wyo) 

®m Am&zt wntf » ^ 9H&*» 3 «si5p a p)a 

JcWLTSiI^[Pi{cS*SvOi:, aa«vi©3«i:*# 

4ts 0 2*o3i*WL!Wia«te»ja«n, cti^* 

¥*|bHC1£^S £DT\ ^>MtekU 3 tt C <07kTO(o]fcW 
LT, ^<D3ltmL©7K¥lh KD2fStl|UvCTm 
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h2*tt4*3 (07 (b) ) o 

[0 0 3 5] 07 (c) It, 4Ot0$D a Dj2££ytffKt> 

matins*). %n%m$i>&mfrt>i®LW\m\. 

HjbO*¥fih 1 02fl|lc9U^Tfth 2 
(07 (d) #1) o 

[00 36] 4 tt, #W >T<< yfr'U 

X, *-#-K*WL#^>T*>yT/W;*0»flsf 10 

aS5tt, BB6JB«±lcRIM«l*9UHffl*t*X-Y 
7P7*> SiSMtfiT'yy*^ NCH«W*ll»r 
Sfci&fc£BRtHS**C AMr-*fcffiW* CAM 
f-^^-iit, LAN«VUT*ffl»ftS**fl!! 
© C A D >>7f AKigftSfcftO* 7 h 7-*-f 

-7ii'7.£fr5&5. 

[00 3 7] HSHftr7 , 'J^r-">3>7'Dy7A7 20 

08-01 O©7n-*-+-h0#JK*Ej$bfc* 
'im$.7°v / 7?LX'$>'0, 08-01 0O7P-f-+- 

tt, 7P7fc?-rfV3.^ JEr***, fflBSHTJZ* 

at«W^TKiB«nT^S<: i:*a*bTV*tf % 77 
Vr—i/a yfxi^vhl \m%^ V * 7 'J * T*J»8? 30 

[0 0 3 8] HSSH-77'J^-^3>7d^AO^ 
^y7P-^-h*08K^t. 08O7O- 
*+-h*l!ittbT, v^n7o-try-9-6tfifcD<fc5 

p7p*7lf 6ttflf£g|l£fT?c£KJ:9, BHIISfiz 
©H^SSIHii^S*, SPp a p^, iS^fifi, 

**Afrf* (S 3 3 0 l) . v^n7a-b7 
It 6 «aE»ffi««ri**6«5JBff (EWH#) *tt£t* 40 
(S 3 3 0 2) o SJfifflOSSHBftfciTfcfcfcE, v-f 

1, Elffi£&£-f 3 (S 3 3 0 3) o 
[0 0 3 9] v^^D7p-b'y9-6«KSEia5p a D 
fc08^¥toHft£fr5^^**ft*3 (S3 3 

04) . muc®&BViT'®s' D <D8immmsbz> 

(S 3 3 0 5) , aWftO(ftltt«)*^T»7bfc6, E 
I8Jil»c*tbT, EJ*£&Ol!»t£9&$D&tf^ jfi 
^■T5^T<DgI5p a pffl7F^<DEiag^^t5 (S3 3 
0 6) o 50 
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[004 0] l&tcHgiStttS^K&gfcr-* t b 

(S 3 3 0 7) o ftfc, HBCttEISOIWHS^BftS: 
¥©li>D&£07-h7-*fflS&£fc?r«-5tf, *» 

>7P-f-+-ht*3^TMKi¥!HHlcijiWt^ttt, X 

T7 73 3 0 4<D$p D nJgtf$mc}3^T, flg<D§lttH 

*3t xt * 7 -t 7 h rtionfittfj 3 ^mx-h 

So iin?)<D¥li^09CD7P-f-+-ht^t, #7 
rffi*i£#J T*&5*\ rit*j«u T'£5*\ 

p n pif$g#ffi*£n3j«#£*-f itt*nu*j *«f*#«ft 

[0 0 4 1] 01 0€)7P-f--V-htC*3V>T7sT77 
9 0 0T*«, ■^*a7*D-feytf6ttW& Hr&Wk 
S?fitS* 2**t SPp a pJBtttf$l£E1t£1.2 S 0* 
bftv>±B1t±Kffi#a"fr. XT779 0 ltfe^TE 
SfSrtJ^ BB«ISIHIOHIM««^tKHH-SllMINB«IBtt 
8H2fr5±E1BKR#tflU 7>r7 79 0 2£fcVT 

ems i*aju^- > if $n*Eii&H 2^6 ±ie 

it±lcR*tHt. l^TXT7 79 0 3T*«v^o7 
a -by -9- 6 t*^ItW^gftc*!£AOgi5p D Bli^#4^5 

9 0 4 1 

[0 0 4 2] XT779 0 4 1 t?tt, tt£ftflk<D$A« 
*8l*ffiU 7sT779 0 4T-«> -7^^a7P-b7^ 

*a*tH-ro MlcXr7 79 0 5{;:*5^T^ItS¥1t^ 
cDtT7te7<DS/>lf7^ffi wpitch JfeRSHJ-r. 
XT779 0 6S, eytT7^pinpitchi:, ej^cOS 
/Jn tf 7 ^wpi tchfc ©it^Xr 7 77$ 13 , lf7 P^OS 
/>tf7f- vvpitch*Wntf> 7sT7 79 0 7(i3lfW 
U^>^-ST'£5^^i|iJ^?rTLTXr7 79 l 

[0 0 4 3] e7P^cDg/jNe7f-wpitchAWn^ 

7.T779 0 8t*3V>Tlf7i:E^?5i:©F^©«/htf7 

^vfpitch£St#tiJU XT779 0 9T*a, ^^^7 
^pinpi tchtf 7HHI*/Jn tf 7 f- vfpitchj: 0 JtV^ig 
fJ^tSo feLC^^W^tt, 7.T779 1 0tfel>T3l 

ftbbE^zgT-ssfc^aj^^T-r. feb»v^ 

£14, 7.T779 1 lK43l^Ttt*Jt*«D3ltttlbiaS 
<DtfVi^lSextpin^*7yh-r5o COT.T7 79 1 1 
©¥«l«s 01 0©7P-?+-hTi¥IB£S312tt 
5 0 01 0©7P-^+-hfCfel^TXT779 2 IT' 
{4, v^^D7n-t7-9-6ttffi^^<Da5S«tov>T 
OES*ffiflia*EtttSIB2fr5R*aU Xf 779 
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8i£ z tix i/ ^ tf y tm *) m h nr t ^ s fflait § I 

f tatSHilS$n?.tr>3a?r«ittT, *ittextpin£g 
tBt5o C©<fcMcLT»fH!extpin£gffi-fSi^ 0 
1 0<07D-f-t- hfr?>09©7P- ; f t-h^H 
*K 7.T 779 1 2Kfc^T"?--l'£a7 , D-tr>y-9-6&ex 
tpin/2 WT©S*SS n £gffl-f So 7f7^9 1 3 10 

-y^nst^iWig^Tto W±©*fy7'9 0 6 

-Xr-y 7*9 1 3^tf*nSdiit<}:0^ §lftHLE 
^frt>nsiS©Slit*^a!l^n5c: tfftofrZo 

[0 0 4 4] Xr77°9 1 ^MZtlttfetHL 

fttt$8©yl*^©?"£> ?lttBbffiB©S6jS-8Mit 
Hit* 5 fc ©KIIES Vof fset, zMF^H offset fcttilQ 

C!lT^»*flW (xO.yO) (xl.yO) (xO.yl) 20 
(xl.yl) T-£9> 3l*tHLjflttg« (xO.yO) (xl.y 
0) £&£-**£tLTV^£>©£-f3o c:©J§&#* 

[004 5] im.2) 

(xO-Hoffset,yO-Voffset) (xl+Hoffset.yO-Voffs 
et) (xO.yl) (xl.yl) 

M±© £ 3 fc *^S6^K J: mi > * © * V 7 y y 

mmt^\mLt^ytmmm^Ltmt^ 30 

fllifcfcSP 3 IX c ftfcfS 1; fc*t 2 icSfifcS;* 

C fctfT'f 3„ C ©g%©?jR)USA©StiS 
L^^©T% »fl©ffififtii>*fTb"f I: t>, 

[0046] ftSE*^©^ try ^siefsnommi 
mmm^x&mfflfct7-bv hmnttiixt>£ 



ftffi%.%*l&z.Z>%X\ gpn a p©*7-fe-y hrl-^-fnat 40 

[0047] z.<mwn*.v Htezmitztctb, 

%2$m%MXimi 2 (a) £/Tx-f*7-fey hrfrft* 

©&7§*P^ 012 (b) tafrr*7"b»Ht*36TiS 

-A:«7S*Ptt» M^fc-fett«EHffift©BfflfS?fc 
001 2 (a) ©HWTttAfflffiaMifcl/TRfcSn 

£gpp a pKflLT©fe*©llimi?£ffl^Tt> 50 
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[0 0 4 8] '&g©*7-fe>y hffiTv/jaiia, 0 1 2 

(b) £*©Hfl**tJ:-5fc, g|5p 0 p£flB©*#ft£lI& 

[0 0 4 9] miffttt© 1 Oi: LT0 1 2 (b) 
JtiT^S^'y-Jr-S^K'JIc^TSfB'fSiix QF P 

(*?F 75-yF 7W) , PGA {My ?D>yF 
7W) , SO A, D I P3©«giJtffcD» tt$t"*# 

gflS**. QF P£PGA©Jg#©-0y£01 6 (a) 

[0 0 5 0] 0 1 6 (a) fcjj*t»ft 13 0 1 (tfA* 
^1301) ttQFPT'feO, ^«y^—>*©Effl!lffi©^T^ 
P)L^©1S?Wi:K!3{^tP.nTt/^ 0 cntwuT 
01 6 KtjVT g!5 n a D 1 3 0 2&PGAT'£tK Jgffifr6$ 

^#£4 O^feWt^tf^Dtttt^ftTl/^o Cflfc© 
^^y-^crjgV^atTffi^Sltai^fi, 01 3 

( b ) ©-{RlK^t <k 5 K P G A fcSt LTffl©8»J©# 
7-tr-y hrbiO-SiiSt'M.Orai^^^Tt^c c©i 
^tcfflgijP G A©a5 n a Dtl.0iiB©^7-b-y hrb^#^.?> 
i:, WPGAOWi, ffi©a? B a p^J:t^T-gt^ 

[00 5 1] Sfc*7-b«y hS6**ttT?tt, ^7-7*-^ 

a©^p>f, ^©B^^tt^ast^tTi^c 

/<y^-5?aKJ*bT*7C©a9«ftti:l4, WES, 

K^©a3i#tt*fflaat»tfTv^©tt, -a^© 

^p a p^ff©*T-^7-t<y hitHNartTWm-Zti&Zt* 

m±?%tzV>x-ib%o 

[0 0 5 2] g|5o D Bll$6lCfeV>Ttts -t7-fe>y HlJ©ftlR 
T^Sc 013 (a) (b) tt, gPp n pm JB^Iiiili: 

*ttiR-r*©icfflv^hS*'&*2Wfttai:}§SLTV'» 

[0 0 5 3] ^2HJiiESl-:t3tt5CADi/7.rA©« 
fi£^0 1 4 fcjjVto *H*#JBtntfS l 

tt5|-*fflU^*v©gajb^*7-b'y hrtufeW4t*0 
T'ti-3:< x gPp D p©#14i:^?S l J©^g*^p15p a p©-t7-b 
•y hrb^gtBLT^-S^^T-^So $fc^ 1 HfiSJ&IlT' 
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to 0 5 4] cti6©filjSifc**, £ 1 $ffi&ffilc* 
LfcHS^n-f-f-McfcttSX-f ^7*3 3 0 4^ 
Xtv73 3 0 5©¥JHtf, IB 2 &M0gS?ti\ 0 1 5 
tejjVt7n-f-+-hTS6B3ftS. *7o-ft-> 
Kfel^Tftf^f-yyi 1 v^n7u-fc>y+j- 

U 7.T7 71 l 4tfei/^"7^i7a7'a-b < y9-6{i, 
»ttW^KMt*»ffl*«i5i65iffi«0*W*i:»)lffill 10 
$BtHBl*tl#f*. 

[0 0 5 5] Xr77°l 0 Hi, Xr77*l 0 2~7t 
7 7"i l 2fr&*5;l/-7'«yi©S64&**tlfi!l»XT* 

ftfctfcfcttfttt, Tsrvfl 0 2~7sT7 7l 1 2*»6 

1 0 2~Xt77 , 1 1 2coiaaiiatlWlcl5i:> *r 20 
77*1 0 2~*T77*1 0 64>¥Jit> ZrVfl 0 7 
-7.T7 71 0 9 Xfv7*l l 0~7>ry7° 

l 1 2CD#li£, Xr-y7l l O-arvT'l l 2<D? 

[0 0 5 6] LKD<fcot^|iJ?n-5<D«, Xr-y/lO 
2~Xr > y7l 0 6<D3MEfcfc, tfc*dt*lc*D»ai«II 
*ttSRt5«5S#IKT?*0, TfrVfl 0 7~7.r-y7" 

7 7*1 1 O-T.T'yT'l 1 2«\ ±Bfcfett*tt*ttfc 30 

[0 0 5 7] 7.T771 0 2~7 > T7 7"1 0 6<D¥M* 
WC#L<BWitafc, 7nT77*1 0 2T*«, V.-f*D 
7!n-fey-9-6ttg»ifcftttl*R£U 7>r«y7l 0 
3T?fcL v>f*n7*n*ytf6tt*0gSl0R£#rc 

H i ^OSafcKArtSfcKStSBiflq^TSfr 

fc^D®* 7>r-y7* 1 0 6C*5V>TT^^n 7° 

o-bytf6ttgftl*liajrfS. fcUR3**«Btf 

iRSftSOttBfclX&wn?, 7sr-y7l OSfcfci^ 

^^nt^/'c^e.tfXf-yT'l 0 6KgftLT, ttffi 
«^ffi<OS15D a D^mi:^O^A?.fc4i)> 7.f>y7l0 6 
tfc^T, SStilc r l j £ing-fS 0 «±0*rv7' 
1 0 3~Xr>y7l 0 6(0^11^ JS*aSifcK3** 
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[0 0 5 8] ^T7.T77'1 07~Z.tv71 0 9<0 
^HKO^TBttH**. Xr>y 7*1 07tc^LT<2. 

gp D a a^ftt^t5S§lc#ISItTi^*7-tr-y Mti«: 
[0 0 5 9] CtTBl 6 (a) fcasLfcSfll 3 0 1 

tfs*2Wfefc**£s p?a 1301 ow«a«(xo,y 

0)(xl,yO)'(xO,yl)(xl,yl)%K*tBt, -SSfl 1 3 0 
1 O^y^-vWQ F PT'&SC BPflfcfrfll 
SW»6a508mO*7"fev MluBWMW. *r 77*1 

(xO-0. 508mm, y0-0. 508mm) (xl+0. 508mm, y0-0. 508mm) 
(xO-0. 508mm. y 1+0. 508mm) (xl+0. 508mm, y 1+0. 508mm) 

i:Mf?t5Ci:(cJ;0> 016 (c) KStiSKSft 
13 0 1 SSWcf*. 

[0 0 6 0] SfcHl 6 (b) icSlft^y^-iW 

P G AT*5«Bffl 1 3 0 2 (gfla#*f IC1302) tft£*tt 
trt*fcS#&, tf&l 3 0 2©WBflS*(xO,yO)(xl,yO) 
(*0.yl)(xl.yl)*ttJMM-. -7jgPa 1 3 0 ZQXy* 
- S*gtf PGAT'&ZCtfribs »a*ft3!J» l . Omm© 
*7-fe7 K1i*«K*tfl«nTV«o T.r>y7l08T* 

(xO-1. Omm, yO-1. Omi) (xl+1. Omi, y0-l. 0mm) 
(xO-1. Omm, yl+1. Omm) (xl+1. Omm. yl+1. Omm) 

tWfot%ct\z&*), 016 (d) ic^t* o tcgpa 

1 3 0 2^ffi7^t5 0 

[0 0 6 1] Wtfk. 7,T"J?\ 0 9lC*5^Tg|$affi» 

Ofib^*JWit5. «±^fy7'l 0 7~Xr>y7 
1 0 9€#HT*£?>o «m&©¥JifcJ:D* HHOlfcfc 

Xr-yfl 1 Ofc^TBfWfcWttMK^ry^l 

0 9T*»aj$nfcffi7^*^i!iP»t5o c©j;?^LT* 

« if n«W»S r> fcfrtf KttSftTfe 0 , C n^Xr -y 
yi l 2tfcv>T*l7 ! i i iJ^S?Pi:ltl!?$n5o 
[0 0 6 2] »7«£S*fc«fc&i^iI£tt*Tv7 , l 

1 3tc^Tt5e Xf *y 7* 1 1 3tt, ;b-y«fflO»t> 

o T^nif c n^ffiTv^ i: LTSA>T*SaXr -y 7 1 
0 ncg*. Xr77*l O \ *OJfc*d4ft 

{C«-T?)7sT7 7l 0 2~7.T77'1 1 2 ©JttStfftfc 

[0 0 6 3] W±OKW^6W*«:fctt^ *r77i l 
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57.T771 0 2-7.T 77l 1 2 ©$aS£H 
3C£T'&3o C©,i:?K7NT77l 0 2-7.T771 

1 2 tf® t) 1 Lffbft * 1 ®&m±ffmn 

[0 0 6 4] C©J:$K»ft*ftfcJSi;fcJi-7-fey hrfi 

tf-^snsi:, Xry7l l l Kfci/vrftS^ftS® 
«BWH-fikS«ffii«fcOtt*a:^K:!S*oT«><. X 
f77l 0 2~7.7 L 77l 1 2 0«yi3W6Ifl"Eil*t)jg? 10 

mO&tnZt. 7.T771 1 3fcfcVT89»fl!W!JI 
<&ofcCfctfttW£tU *r?7l 1 3frS7.T77 
l l S^i^rfSo Xr77l l 5t»ff LfeSBT 

i/tfftf, Xr7 7l 1 5T»(i, &gGo D o©-l©&*£0 

[00 6 5] gflp a pl 3 0 ncflLT7.T77l 0 2~X 20 
T77l 1 23^ilt)jgLfT*>n*i:, 017 (a) fc* 

nfcsasy i3oi SMMfflBfcgtJ < 131 1 

fc> $o n p^«KS^<&*rtiyl321fc«35„ 
3130 2£ftl,T7.T77l 0 2~7f77*l 1 2tf 
HOiBWrfctiSfc, 017 (b) Ka?TJ:3K'<y^ 

-v ? 8tS'^<*7-b7 hrtitf#*5ttfcttl!yl302«!) 
JBttK, 95p a pS3i^S^<^rt:yl312i:, SSTBtflC 
»^<tt*myl322t*«ftlt>*o 
[0 0 6 6] C © J: 3 KXr 7 7 1 0 2~Xr77l 1 30 
ZQjBM&s 7.T7710 1, Xr77l l 3fr5ft5 
;]/-7^»*fc*9fflfifc»!>iISft3i:* 7.T771 

i i tTiiifl^niiiawttfiiTWS^P****. » 

7W£l*P£ii*5£XT7 7i l 4lc®ftU *7-b 

[0 0 6 7] W±Oi3t**«i«»KJ:ntf, ftfffi 
©fttttf»fl*ftK3$ft5«B fc-Srf S £?©gpp D p 

offi*%fTt\ H@©p?p D p©$7\$£<:ni:S&£©® 40 

*7*yHUOW4«9MMi:» 

*ff a ©t% *»flttft*fc»t**iMcifcfcSft* i:^ 

[0 0 6 8] G63$ffi£ffi) $3$ffi$8& i§2g 
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©J: 3 ta*dWfe03HRlcJgBiJtt*i««v^, 2*7 

%?nfcfc»Kl, ^T«$n5g|5p a p<D^7-tr«y hrfetf 

[0 0 6 9] COJ:3ftS!*OI3at4fci&, H3HS£ 
Jgf§T'W:*7-fe7 hH*)5tt©*ft«lfc«Jte**4*. 
5 c i: K i 0 , ffi*tt£S!5p n Bl#?K:*iIiJ1$££;L TV 
3„ 01 8ti. (i)~(9)fcv^«Jtfi*H*4«nfc*7 
■fe«y h&*;£8<7)-0ijT'&5o Cft&©*7-fe«y bit* 

mm*,, Bma^xmtzt, mmum 

A, (2)QH\ (5)S0P, (6)DIP©HT*ilSl/\, 
[0 0 7 0] $fc«jfc£(3)» (4)©»fti:LTtt, 3* 
tt—MT', CPUOt.O*9IJ**nT*t), PGA, Q 

FP»c#^T*HSi/MB$tefttt#*. 5>nT v5o <: <: T^Lfc 

s&Mim *7-t7 niJ*5ita«n*a5aiaic(*^ 

[007 1] CtlBOlSjIjSKa*, $ 1 
Lfc08©7D-^-V-Hc:fctt£XT773 3 0 4© 
£3&8BBirC8\ 01 9£;**7n-^- 

MT'UgtSftS. 7.T772 0 uc%^Tm*Dimt 

%%®8,zmwMi.mt Lrmmzo xry72 o 2 

tt, Xr>y72 0 3~Xr-y72 0 8A^^§;l/-7i!i 
[0 0 7 2] Xr < y7'2 0 3KfeV>T^ai*HclSDW 

fkU XT772 0 4 tJ5l^Tlt*«*OlB-l ^&<IS© 

EArtS*K*fflt. Xr 7 72 0 5T-{i> B?p a p&ft© 

0 6{c*si>T ; ?-©^«Bt#4^nTV5^g^g! 
*{BL, Xx7 72 0 7tCfeVTl*{±l$n/c^a^ 
JttJtl!tft4t5. 7,T772 0 8tCfeVT 

i ^±K«ra*fc^*f-i 7 ^ ^^.T^ltntf 

xf 7 72 0 9 fcfei^TSft i ^ 1 wa^y^ U * > h 

LT S"2j (;:iij!ip$-ar/cm{i:XT7 72 0 4tc^7-r 

Art§^0S*wt. ei^m u£> i *^ r 1 j ©^ 

fcra«lc % XT7 72 0 5t*3VTa5p a p^©^2^ 
[0 0 7 3] ^3Si A^±Sg?:Mx.5$T*7 > T7 72 0 4 
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~*T7 72 0 8©^8£3£!)iIUT7Ci:£<}:!h gfl 

A*^7W:/*&tf 3 6e:/©CPUT-&ft{f> /<y 
tr-'JWfi P G A T*&£ c t K * 0 g$fcg r l j 

CPUT?fc4CfcfcJ:D«lyK "4J *W53tl 

r 9 j iw#4*ti«. 

[0 0 7 4] Cfti tf±H*tt*.Sfc. *T77*2 l 0 

K^fTLT, B»t»*SK: r*ifcfcj OSfljWSoTV 10 

u ^©SoTi,^p a B©?sfti&ic{afit£*^© 

'&7>tV?Z 0 3~7nT7 7° 2 0 8 OffiSfcS-Ofrfcfc 

[0 0 7 5] 7fy^Z0 3-7. r v 7 2 0 8 ©JUStf 

9, *T77"2 1 Ot^Xr-yfZ 1 1^©$ 
fSWffcti*. l lfcBfT**!:, SPffi^tc 20 

P G A * 7T* fcf 3 6 tf > © C P U T'fetl 

, /< 7 >r- P G A c K «fc 0 nfc 

4j *^&n*. 

[0076] ra*onit*#»atot^Tff5i:, *© 

*tt8*©»ft*Jt«U C©iflSft:<i:oT&g|$p a p©ffi 
1 2Kfc^TS52£M^T'*Lfc01 5©7n-^i' 

igtc ^-^nfci!©^^-^^ zfvfz 1 

ofcHWeiHWftSS&atSfc, Xry7*l 0 1~ 
7.T771 l 3T-fc£n3;l/-:mg«, ZrVfZ l 

ncfc^TSSPfptM^^n/cii^T'tTtenSo con 40 

[0 0 7 7] 0±©J:5»C*ilffl9BtSE«fcftl& Kl^ffi 

fcJBS'P*7-by Mi£4a.Tffi;*:-f3©T\ *7-t7 
h rJj{^©&M&tf ^g^tc ftK*7 -b -y h fli fflt4 
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[0078] as 4 mmmm) % 4 EB*t 

ftBtf, EBft#©a5p a pft*i5&S&fi£ftLTif<:£T- 
5o if© J: 5 &a$p a ptfIH!)3l*T';& D if ©«fc a feVAtf 

gh^iik: 4 o t t, *n 6 ©a*^te**^Tinat s 

£5, ^4^JtS^T*«fee^>S2-7(Oa5 q a n Oii^fc 
[OO7 9]S4llfl0B!lK*^TEttfflEH2l4, 02 

o fc/TN-r <fc 5 fr^ST-Mfl gp n a p* 7 -b 7 h mm l t 

C(0J;9li:lEtitT43<i:, 0>J^.tfgUS2 l 0. 

1, 210 2i)«»T^0, S5ffl2 1 0 3tfEB*f 

*ffiA£&«ii&, SEiwiiogafiitt, ^2 1 o 

g|5p a p2 1 0 2O»«ffilfr65.08martK3i"6X* 

[0 0 8 0] $fc95p a D 2 1 OK 2 1 0 2, 2 1 0 3tf 
EH»*T?*D, 95p a p2 1 0 6tfEB»m?pfc&£i§ 
EH^O^SfiBtt, SPb?. 2 10 1 QggKftHfr 

ei^mWrtti-fexscfcttiF^ti-f* ^2 1 02 

l/\ ffcgp n a p2 1 0 3 OSSfitfi^eo. 508ninWrtlc4 

[0 0 8 1] C*l*»ft2 1 0 2tOV>Tagt5i:, 
g|5ffl2 1 0 3i:<0^7-t7 HJtS.OSui^^oTV^© 
T% SPp a p2 1 0 3©S*ffiBfc©IHfcttSfi"Ct>5.08ii 
OHH^$»5*l«Ot»tTx g|5p a p2 1 0 4 fcO^-7 
•b7 hrmci.27mi£i:oT^5<0T\ gpp a p2 1 0 4 ©8 
tffil i: OP! t «S^T* 1 1. 27mm<DF^PS*^tt e> n^ 0 

[0082] rtgpiifigffiT*^, i mmmttLtc? 

*7* 7 h 1i%5 1 1 tti$n5SI5p a p3ati:M^#T^fc 
^ 9 4 UlSfcJ&fiti . gPS^^tc feW 5 * 7 Hr 7 h rH 

^Togpn a n 2t{>r^-rs„ cn^oMs^t^*, 

T773 3 0 4, 7,r 7 7*3 3 0 5O3W, ^4^iS 
JB^T'ti, 02 2£^t7D-^+-hT-!!gt£ft3o 
[0 0 8 3] 02 207D-f-t- MC*3VT7nT7 7' 
3 0 1 T'(i, fiLt^feOmt^^^TO^p^^ttW 

gPB a p1t^ti0l 8K^t*dK-5IJfcfi5»J«^ 

rEBS^JI T-355A\ FEBW^J T'fe2.!b\ 
f*Efij T'&%fr*m*?&tt4Zteo StcZti 

[0 0 8 4] XT77'3 0 2T{is «»t«*805%* 
ElO ^ 4Wf*42 nTl/^gPB a ptf IBO^SO t O^SJ 
OiULX. CtW$?% fEBW^J ic^ZWlAZc H 
DElHfc*»&f*fc, Xr773 0 
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*gPp D n T*^5e <1<:T*02 1 t^t«fe5K»fi2 1 o 1 
~2 1 0 4 ff»R±fcfilS#T, gPq n p2 1 0 5 ~gP5& 

2 1 1 3tf*ElT'&9> VA2 1 0 5tfCtlfr&EI 

«at2fcEitstiT^s»fli»««\ g&2 i o i~ 
2104 ®&tfftt&K tgffi#f> tttftfttfex 
swes o > *nw^©9fl"T?**ewa 2106-21 10 

1 3 ££9i#4§, g9&fitf*f2AT*& 
5o Xr?73 0 3©tftJRTtt» gp D a n2 10 1-210 
4 3WK»ffl«tl*. SPSS 2 1 0 1-2 1 0 4 CD$ n a p1t$g 
fcEA£tlTV*rtg»9fc^ §15^2 10 1 — 2104 

£gis±t;:Es-t3^ 023 (a) <D£o\cmmn 

[0 0 8 5] Xfy7 , 3 0 4T*ti, ftftStlfcEIIiflft 

0 5 Kfe^T*OBl 9 n/cEli^*Si5D a p©g|3 D a p#^ 
u£©!#tijt-7jT% XT7^3 0 6tCfet>TEt^ 20 

<DSpp a p#*lv%S!#ajf o SHft&ffiA* ES*f#5©ffi 
#0$p D p1f S$p° n #^tfM#tiJ2n3 7 7* 

3 0 7£fc^Ta5n D ofl$p a p:*7-fey h iCfcttSufrvyljO 

*7-fc-yhr1i*K*aiL (02 3 (b) #!&) % Xry 
73 0 8tfe^Tg|5p a DS^u£Da5p a ptS^O^?:> 

[0 0 8 6] gPp a p2 10 1-21 0 4**EHfflf*"P*S 
tmX*&, 7,TVfZ 0 4-T.r y7°3 0 90«UI*'» 
QmimiZftZZtlcX*). &Stt$&fi>2 1 05?: 
-£££tfgl$p a n m&*7-fe"y htf£TR*HJSft*, 30 
-0BOHffK«fct). EHSf*SS2 1 0 1 -EHflU 
gPp?,2 1 0 5^0^-7-fe-y hrte.Oonmtfg^tJiStX, - 
BBOJUfTKiO, ES!g*SI3p D p2 1 0 2-Edttfttf 
d d p2 1 0 5H0*7-fey h'lJ2.54i«* t Si*Hl*tl5o H 
BB0£frfcJ:9* El^f*S|5p a p2 1 0 3-EiW^Si5 
n°p2 1 0 5 HO* 7 -fey f*rji2.54BKb<R*tfl?n, 00 
BO^fffcJ^ EHS#S5fi2 1 0 4 -EHW^gpp a p 

2 1 0 5 690*7* 7 hrti5.08ianA^*ai$n5. eft 
6*<^y7 , 3 0 7K^Tl**ffl?n«iS[»C, 7>T7 

73 0 8Kfc^T&Elig#^oft^m> 8?#tfc£ft 40 

/•c*7-b7hi1ifctta;^$nSIRfc*>c>, 02 3 (c) 
KSt*3lC, g|ifi2 1 0 l~gpp a p2 1 0 4tf£J&3*M 
KB $S!4> fc O £ ®HO t><V\b 0# KSWcf Set 

[0 0 8 7] CCX\ 0Pp q p2 1 0 2~Si5p a n2 1 0 4®* 
7-fey hrti«2.54miDT*$.5<DtcWLT, g|5p D p2 1 0 1 O 
*7*V hfrltS.OSmX'&Zfrb, ffiA2 1 0 1 ZttS 
®SSOj£tf9«, S5p°p2 1 0 1 -§0,8,2 1 0 AZ-StS* 

2 1 0 5©8iwftHi4co«aaic3?-rfinsrticttS5[%x 50 
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n*v>iRT-fe§*\ a5S2 1 0 \vim.?)fctf*)&, m 

n a p2 1 0 1 -35p n n2 1 0 M<0®&t<0?m 
IcimbXs 2«Oft«K**Ci:3yfiME*tl5. 

[0 0 8 8] &*£ftS£, Xry73 l 0Kfcv>Tfl 

>fm«c?nfeajfi*i«i&»5««*att*«fc5KEii5t 

^O^S&l^^tSo 02 3 (d)li, imx^t 
tifc*7*y m*3oTttfl'2 1 0 5tfgffi±£Ei 
tftfettB***. SK Xr>y 7*3 l 
tTS-3Tl/^a5 D n p^fentfXr>y73 1 ltgffU 
S^Tl/^gI5o B nAWn«7a-^+- KDMS^T 

[0089] &±oX 5 tc#£S&£<ifc: £fttf , Efltft 
^<D{4S9ii6co^tcEl^g|5p a at ifftfcttOKgt^fc 
fr&ttftfcf&P,&t/\fr£, £TO$p n pOffl#£t>-l*{CO 

Tft'5. 

[0090] (8 5 gffiglg) $ 5 £fitigm& &g& D D p 

Eo^Ttt*9fiv^*7-by hr|i«^4tJ:9 j:v^fi 
*W5Sn*. cc?*flW«/J^y?-i:tt, SMS*. 

nmic^s ftsitso 1 9> suscstttioa 

[009 1] 024 tta5p D pFH/htf<y^€»-01J^tt 

ot-s o , asa^Kfit ffi^#$n/ca5 D p p§^(D^7 k, 

m^tKJ; 9> *ft60«5fl#4|jW«nfc»ftlH 

5 0 02 4O-0ljT*tt, 9S n %S#IC2401.R2402O9£l8|- 
KO. 508BiOIBBI*ffi »J» SPp a p#^IC2401, R2403Ogp D c p 

nicB, o.508lnlorB3Rl^^^t5<^;3^ tBJWftsn 

[0 0 9 2] ^aHfiScffiT'tt, $ 1 giBBtlfc^Lfc^ 

T773 3 0 4, 7nT 7 7*3 3 0 5<D?^ B5HSS 
JB®Tii> 02 5Hl^t7D-f-v-hT*m^tl5 0 
[0 0 9 3] *0tfe^TXr-y74 0 ltt^2Hfi5^ 
SO01 5«Dlfc*7^-f->*"9-7;l^f->3.-;I/f5"f 
tHXT'y7T-^5o CO^Hl{i:<fc9, ^2HSS^^ 

So CCT'0 2 6fC^^nTV^Spp D n 2 4 0 1 (SPSS 
^IC 2 4 0 1) tt, 02 9 (a) iCTfitk? 1,^51,2 4 
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[0 0 9 4] Ay*r-*m&Q F 4 0 1 

n^ty-ky hwrnzztiT^zfr^ spa 2 4 o i 

£«\ fJi:^fJ60^7-tr-y hrtiA^xe.n5o 0 2 6 

C*5tt5SPq n a2 4 0 1 ^ffltf^O^tts 

A2 4 0 1 ©»£*LTv.^ 0 SPp^ftt^CT^T 

ttt»sA»ffia 2 4 o i nmtBamkmBiSk 

[009 5] #*«^»7Stp*S§fc*i:, Xr-yy 
4 0 Ktt8B2fr6±Ktt^fc0g8Rftlitfcft 
««tifc^»«flWH*tt*aJt. Xr77*4 0 3T*«, 

T77*4 0 2fcfe^T, 02 7 (a) {CsR-f <i:5&4 0 

«1W8K»i, «ft2 4 0 1 OgPSM (1C2401) X 20 
Bi*8^v:7lq?fi?fc*»ft2 4 0 2~»ft2 4 0 5<D 
95p D p§*t (R2402-R2405) £ft$tftT^%t><Dtt 

•So 

[0 0 9 6] Xr<y7'4 0 4 T'te, B»H*^6C*l6 
0»fi*#*#fc*MV4 flSfi|BIS/jN tf 7 f-*tt*Hl 
to B2 4KU4, IC2401-R2402fflOJB'htryf-» IC240 
1-R2403ffl©*/M?yf-, IC2401-R2404H©S'M£y 
3% I C2401 -R24O5IB0S'h kf 7 * ftTVS «Q 
T\ cn&!yR*a€n*. *T«y74 0 

5Kl3l^T»l*ai?nfc*/h^yf-^ gl$p D p#*t2 4 0 30 

1 , 240 2*te*nT^fca«i»*fctt5u enttt 

B 2 ft4ftOttttHMR«H 2 7 (b) 

to 

[0 0 9 7] C0flF**£T0»«1ff«fcO^Ttl9jg 
LT, 3AR9£/.h >y *iW#*ftfc»Rtt*gffEtt£ 

1 2 iciasti*. sniff istcgi5p a pPis/jMf <y 

£T©»fi««*B»ttf*8i: LTfiflJt*. 0 2 8 \C 
OWW*fr5. Xf 7/ 4 0 8 Kfet>TRWJ«lS4: L 40 

lCj:9?Tbft«. 02 9 (a) fcjjVTJSfc, 0B2 4 50 
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0 2, gpp°D 2 4 1 1 ~8fi 2416 OSSffifi^Rtft 

WcttBUT^*»ft2 4 0 2^El^tl{ftlfci 
(DttZo USh2 4 0 2ti:WtTXT77*4 0 9<Dffia 
tffftottSi:, Spp d p2 4 0 2<Df£|f!*B^t%Sg|5o t p£b 
TS15A2 4 0 1 *^$n^o 
[0 0 9 8] XT774 1 OltftOmT'® WcEfi 

7mzmtz>MwitT-&z> 0 KtzT??* i it* 
®ttA&9 t *tr VAiwfch e 7 *q * &mim8&r» 

fflto ftfc&^fc«fc$fcEB»totflBBS*»fi0*: 

*sttTi^*iR-ea&sff, cftKft*.T$feKR#aisft 

fcgpp D pF E 5a/h^7^#%-rS«t-3, 7.r77*4 1 3 7 
14- B EHWJkRtf BlRiM&fiO** £ £t£*ifi<D* 
tSKlto b?p°p2 4 0 1 <D-0jT-ti>5 <^ 02 6T*fi£ 

*tti^tifcgi5p a pF^g/jNe7 f-fcita^ts. c nttsufp 

OSKSAft-rSo Xf77*4 1 5T*«, HttOSSr* 
^El^gpp a ptWLTfetT^<);^, Xf7 7*4 1 0 

[0099] uicojaa'cfcOEi^tg^M^tfe 

S^ffl^T, EBJ**OS*ffiH*tt€t*o S-L^T* 
ntfot)S5J:5aStSlfflfi*J¥aiLJ:?i:-rs. CCD 

IBs * 0 Et&#a5p a n#{*fr 6 S/Jn tr > tr 7 

[0 10 0] EB#fttfffi&2 4 0 2T'^S^ (02 
9 (a) #R8) , gRffl¥t*5Si5p t n 2 4 0 1 *f*frP> 

S/Mfye7^W3§T'S^T, cotf A2 4 0 l 

^<ifi^»SffiB*^ajn5 (02 9 (b) #JB) , 

EB^ft^a 2403 c netiffia 2 4 

0 1 Z&tm^t. gPA2 4 0 3 <Dg«{u 

B(iffiA2 4 0 1 *{*fr5«'J*e^y?-£lirefc-3 

T, CC0{fPp D p2 4 0 1 tC^5^<jfi^gt{SlA^ffi^ 
n§ (02 9 (c) #SS) o 

[0101) Eifltitf ssp 2 4 0 4T*a&s^&, en 

5>(4gpA2 4 0 1 fc&Rffl^i: LT^5<0T\ SPA 2 4 
0 4 ©^S(iil«pUp n p 2 4 0 1 *ftA"P)l^kr>tf yf- 
\mX'hr>X. Ccr>gi' n a n24 0 nc^5^<34^g«ffi 

B*wujjn* (029 (d) m) o eb^a^sa 

2 4 0 5T*S5li-&, cne.«g|5A2 4 0 1 SrgRffl? 
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t LTl/^©T\ 4 0 5 ©$tffi||ttSa 2 4 0 

l##fr6S'hfc?yt^&ST-;&^T, C©9a2 4 

0 i icKz^o&^mMiiLm&nti&nz (029 

(e) . 

[0 10 2] «±tt»fl2 4 0 1 ZWm^t Ifcflsa 

vmr-hztiK spa 2 4 0 1 tftvMM 

2 4 06 (02 9 (f) lC*3^Ta5 D a nS^lC2 4 0 6^ 

ttSftfcSJaccfc-efc*. ) tfEMttftfc&««6lc 

oir^T«ir^TKifl*fT5. sua 2 4 0 6 

oT^**&»4, Xrv74 0 9fc;6tt*Eli&#Sfi 10 

©ftilsKfc^TgPAZ 4 0 1 tf&f^n&^fc*, sa 
2 4 0 1 &7T774 1 0~Xr-y74 1 Sfrt>%5l\< 
-yfflSKiBV^T*7't«y M1i©J!*rtffcStiftv\, 
[0 10 3] 'tioTXTvZf* 1 6 £ 
fflSfctt, 7x^74 0 l©jfcM/-f-:/fcTifcfc£ft 
fc«!iOSSTS«±OtlliS*ifi«>Tt^5. t©IB, 1 
j&ttKJ:0EWffiMW2 4 0 1 4 0 

1 hfc* 7 -fey hrti^ji^feoT, C©tf>£ 
*S*<ifiV*S»ttBtfJftH«£ft* (02 9 (f) # 

so o 20 

[0 1 0 4] 02 9 (d) \Z.m%ffl®h2 4 0 lttSP 
A 2 4 0 2~gPp n p2 4 0 5tfElK«tfcft-3fclR©El 
$#$p a p©*t££*U ®Hh2 4 0 2 tegp B D p2 4 0 

to «8h2402tt««h2401 i:JtKLT«*T/Jv£V\&» 
6, $A2 4 0 2~35p a p2 4 0 5(iffiA2 4 0 1 Z&W. 
ffl#fctSfc#> 4 0 1 fclMtfcjfflSLfcffitfc 

WHMjWftfi«tl*Jl $A2 4 0 68$ 

A2 4 0 1 Zmffiftft b*Vfc«>, 8A 2 4 0 2 ~$ 
P a p2 4 0 5 fcJttfcLT, $A2 4 0 1 !) ©HHfc 30 

[0 10 5] W±©«t^K*HJBBj6K«fetltf, 
«K*5Saiffl©3j-7-fe -y h r|3ft?ti&©tfOH©ft'.b 

JStjSlJTasftHIIHIIHOlSt^^WOiftAaci:*^ 
■ffftJfc*ti*©T» ' /P-*fcJ:*iSllOIB»c, 

[0 10 6] (£6 fl!6*M0g*& fflafc 40 

EWBkOIHIIi*aiElcff*** , 6a<fi±OU-f 7* h 

h»»fl*7-fey h bTlEHSl 2 KEttSftT^ 

tMA£©ffl#£fc>WC^©iS&£fctfKO^T© 
[0 10 7] JB6*at0Btt?«\ ffl4©Elttft0B© 

Eiffit^^sntf, EYttttsatfft?* 

SK£SLhKEH8#©HJ*fl^rr*#?i:© 50 
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mumt »aEi-Ea*&5ic ?t $ 

**©£«>» H6fM<§m % l SQSJBIlK^Lfe 
08©7a-f-t-Mcfctt57ry73 3 0 4, 7r 
•y73 3 0 5, 7r?73 3 0 6©3W, sB6ldfi^ 
•"Ptt, H3 0tii^t7P-f-*-h , P3HSR«tl*. 
[0 10 8] 7r>y75 0 1 T-W:, tiEHifci&©fl&i:S 

5^T©gPp a aif$si:, mmttmt%z>±T<D®Mm 

§g|5p D p1f ?8«0 3 1(a) fcSt «t 3 fc-flfcEM* 
tu E»1&«fcB3 1 (b) fcj^SK-flfcfifll* 

ns„. fi5>j«n/-cE«matH:» ^n^ntf nE»» 
&j t-s5*\ nesjtfftj ***** r*E^j r*& 

tefStfEISte iaSJIS**? rE&tiffj tW4«hT 
03 l (b) fc*w»T&EI61l!«tt*'J'h**W 
**. cft6©*y hStt, 03 1 (c) KjStSflJHIl 

So 

[0 10 9] 7r>y75 0 ZttVTtBOMtM&tLT ' 
^JLTfe5a5p a p1f^cOd^, 5fc®KHftlI***EB© 

^k UTRSt*. C CTttftflffllOEW^H 3 1 
( a ) ©1 *) tit t%> gtfp D p&*§ 2 8 0 3 ©SAffi $g 
*<R*a«ti, 7r-y 75 0 2 lC«^TEIMft©Sa 

tt^tc#fnsa5p a pS^q^^tbt e 

[0 1 10] Xry75 0 3fcfc^TBttHtffcSfc£$ 

T-feSi© (JiftttE»»»"eS6««:i;*3st) 

t5. c©*SR6<H3 1 (b) ©EM«RSK:»l/Ti5. 

*4E»H«i:UT, *y h«Al~A4©ES1f$BA < l* 

[0 1 1 1] 7r>y 75 0 5 «8R«nfe^T©E« 
flWHtov^T*Djg"r;b-7X©j6«>**b» 7r-y7 
5 0 6fcfci^TE»1«8fc:3Sft**v hSAl5rS!*Hi 

U 7r-y 75 0 7 Kfcl^T^-y h^Alkgp P a p2 8 0 3 
k©*7hWa5p a p^7-tr7h%SE^ffi-r 0 7r-y 75 0 
8Ttt, RfHS*KE«?nTV^Sf5i1ii:R*lB*nfc 

E^HE) *«5R«tifc*yh*Al©E«1W8K**ti 
««AjMsanicSjSt«. ccT*yh*Ai©ES1» 

ffit (xo. yo) (xi , yd 4 skajM^s nxfe o , sttts 

(C« N 03 3 (a) KsSt *5ftfS»1iw*»6ft5Ellfll 

•y h«:£t^t)-&5k, 03 3 (b) KStiSftffi* 
EttWW^lS^n*. 7r<y75 0 9T-tt, ©fiK^n 
fcJ6*E«fB***±*fliai: UTE«»1 2 tSf a 
7r y 75 1 OT'tt, W±©7r-y75 0 6~7r 
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y75 0 9©$&g£XTy7'5 0 4fc:fc^T &%2ft 
[0 l 12] Xt7^5 0 5~7.ry75 1 OffmM 

UrfcftStx 8 0 1 -gPS2 8 0 2©S!3k!V 

BKCB3 4 (b) tew*i$&t^E»ffi«>tflBJfc£ft. 
Tx *r-y 7*5 l lt^fr-TS. 7.r<y/5 l lT-«, 

0Eljttil<OS9(ail*»St5o M^ttTttx 03 4 

(c) ©E»y28ll,y28l2.y28l3fc3*-rj:5&B2jtf& 10 

2 8 0 I -gPS 2 8 0 3 ©IS l ~W. 3 tT yHUcfct , 
$p n p 2 8 0 3 tf&A 2 8 0 l dDttlKifi^C 3 t« 
*\ SPpd 2 8 0 l x pPbp 2 8 0 22>WCl^$ J C\ 
*>y h2BAl.A2,A30a*E»fil« (8ST?Avf-V?L 

/^-yyUfcir^Sfc, Wfi 2 8 0 3 ©SStilstflKfK 

sn^o Si&ffiosisois^ sua 2 8 o 1 frzomti 

K «fc 0 » oPpd 

8fcfiS«Lft^£«ffiffffH3 4 (d) KStJ;5fc 20 
ft£«ft«. EKtfftSA 2 8 0 3 ©EBffiBtttffi 2 
8 0 l tcifiSboofex GWS2:onfl«ff^(i:$it« 

[oi 13] auttH^tts^nsk^ x 7-7^5 1 2 

«E»««*8±«*ai: LTK«SIB 2 fc«#fctf. 
Xf7/5 1 3TU 8OTttfc»i:LTSo-CV58R& 
tf*titf*ry75 0 ZlcffiiU %-oT^Z®8,m 

ttfttfx Xr-y^ENDt^T-rSo 30 

to 1 l 4] W±0*^t**««ltJ:ntfffilftii), 
ES*£5K:» 0 ifit C t T*gPD D pEl fctt LTflttc ESS 
*«fiELfcHtWT»*3. c©ffiHSW>©IRett, 2® 
±T*ESStf£fcT^5Sf«©*£££*-y hflgpp D p*7 

-try McS^^TKJtl'SO? rcOEtSttt, £©$ 
fittjfi^ft^^x C0gPp a p«)fi^Ttg^JI fcV^ 

*Ofc»» 

S0*^6, II 5 0B?p a p£i§?tt£J:-5 K«et*Cfc 40 

[0 115] ^7^SS»4x gffi© 

7-b-y h*Rj^#4SflT'^5 0 <:cT*a«i:0t7-b 
<y hrlJfcSRaSfcH^oTga.Sfrtt, 03 5fc*t 
<fc 5 fcflfifioSKflSSi* 7-fe >y h iMWBte «fc t> 
Sft5. H3 5fcjS*J:$lc, *E»Sfi*7-fey htt 
i: 0IS#£fr-ti:£ilSS-f S J: 3 EK£ ft 

3. 

[0 116] lW!j£®T'tex Sl£S»Bttfc*Lfc* 50 
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aw*»3 wM»«ftTir^*. i xtm-pa. 

^7-t >y h rh^lf Hi?ftS^B a p2tx:{^$-ttTi/^c 
^ToaHKflfcftet*, cneoiMti&x Hi 

73 3 0 4x ^T>y73 3O50#)ll^x ll!7$tt£ffi 
T'tix H3 6fc3Vr7D-f-+-hT&S*ft*. 
[0 1 17] Xr-y 7*6 0 1 lcfc^Ttt«*a©*f*fc 
%3^T0a5p a p1i^iatt«^i:tT0 3 7 (a) K 
*t£5icm\t%> 0 7xX-y76 0 2T*ttx HttWftS 

■©*#iW5*tiW5fe©«Rt)lHl/r, cft£E 
ttfflfci: LTttfrT*. 03 7 (a) fcfc^TJijMEl 
ttx S15p a p3 2 0 3?fe«fr& % CfttfEBtt&fcLTK 
££ft3o 7>x-y76 0 3 K^TEBJtftoaWqia 
lC^$ft3gpp D p#*fq£S!#fflU >y76 0 4 tC*5 

i^TSfifcWMM^-fey Nc&l*3qpJ4)*7'ky Mfe 
V offset. Haffset&M&titt" (03 7 (b) #!S) . 
^Tx T.T>y76 0 5T-ttx SK0IBM- L U. AW L 2 ■ 
ftM&ttiU Xf77°6 0 6m ttT© ISS4} 0 

[0 1 1 8] im.4) 
fftbttht L 1 lHfiftf L 1- 2 x Voffset¥h 
L 12«-«Tf L 2- 2 X Hof f set 

fts t, mLfcmtmmBfrbmmicTrstmvfrff 

5.y>f2n5Ctlc%iZ>o 7xr-y76 0 7T'«x ffi 
/Jn*c <); D x ^46 & ftfcRBRrafcBB±Efc^Tg&ffiK 
iOEBJttlCaSlttlSttJltS. bPpp3 2 0 3 0S 
*fil«03 7 (c) 0±?KftS«ft58R^, SCp d p 
3 2 0 3tt»K0^H»^6l.OBi0*7-b'y hrh^J 
feSUfflBtStS^ft*- 03 607xT7 76O8T* 

«x iStt^Ugfi: LTSoTi^a5p a a *%ftlf7sT-y7 
6 0 8(c^tU 8oTV3ai5fitf»*ft{fx Xr-y7 

[0 119] «±0J:3fc:4^ltt}e»fc:J:fttf» Mm 
a5p a p*7-tr-y hZ&&S,fcm& Sfi0y| 

^3<fc9^p D p{i^ii^0jg§^7vt<^x 

^g|5p a pttx gS©fl«fcjfi»S-£Ta3<fc^5ffl<<.0«iP 

fflRn»fc©miPB*iftKKft««*t: fcjwet*. 

[0 12 0] ±E«l-a7*aSJBI8«:*©Ilg*5aK 
Lftv^«HT?SjEH«[-rS{:i:*«T*S. mztf. eft 
c.©EB$aS^x S^ffi^-^JtLT^Lfc^x rjo 

fu t^ommm<omm^x^\ r»«j % 
<j i:^ riastsf^x^i)- Wp«m^£j tt> 
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^ffi^SSlEHSaattNational Technical Report B3 
2#|g2^¥/£53M£*f F06813, W 

^-XlEWS*yy > h«RilMB»f *>XtAJ pp. 84- 

[0 12 1] SfcEl®l*J4BffiftTfToTt>filr\ 
7'y>hSfiCADSflfcfctf5aB8«tt, g«> $ 

?fVW7fr5£Wtftt5£fcfc<J:Df7fcft£, c© 10 

B, 7V*7W±©9fi©*£^±£ISBB®-?f£ 
CO 1 2 2] 

[BHOttJU ±eBH*B***fci&fcffl:&glK:E 
«©£«»» S1fitfcnt§95D a p©SS{il^^fT-r5ll 

SB&rafi-e&oT, BlOBStSttfcl/Cx iTTIffl© 

B^s^t^s epp°p 1 a t> #tt sti-a** if >© a %s 

*l£¥8fc, ftJfcSftfcaSflOtf^raoHBffBElf 

7?$<Dm>b vr y f - j: 0 *^jw§fr*«j&r *«j£#a 

£ ft 5 Efi*Ba«t. flSSriBi * 5 fc^B* 5 ? »J# 

a^ mtftfcmimommmmtizi 
bo^e t j: ntf bbbb k <k § =f* ^»a*%£-r ?> 

T^BSft*. C©*$te*H«tlfcaftfcJ6l5fc** 

it SEBBBOAtf 0 fcBUua** J fcifcfc-fr 5 c 
T?t4. c©J:5fta«&*t*^©Jfctti:J:DEB¥ 

BBSfc&BfcL&i^OT?, SffiOffiBifci&fcfTfo'f 
fc> EfiOfflSBTEBBafc^WlLT^Cfctf 

[0 12 3] £fcB#«2K:E«©»Btt, B#ElE 40 
BOBBItttBfifcfc^T, 82©RtrBtti:LT\ if 
7 IS t ©BRSB'h if 7 f^i&Ett* 3 £ 2 Ett^ S 

*»¥8«\ ^m^ftfce^^tygpfipa^e) 

tf^BBtf, tf7-«M©B'Mfyf'J:9l£^ 

w*k^*jt»t § its^s* £ , e7 - fgfflofi/h tr y f- 

iOtom 28*8at LfcMSBfcHtfJ** 
BitH*»i:» e7-»B©«/htf?*J:»>!jlMIS 

2 Tl»Lfc«*lc||tJlr>fcfi»B n IC& 
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B*., &*#8«> Bltiift& B2lMj»fc*oTtH 

*«ftfcaa^*tfi»o*7-by h/ctt, &m¥aicj: 

oTfctiSSftfctf ■y*$ts®5' a mzffife&<D*7-bv h 
[0 1 2 43 BSBSfcEBOBHtt, B#B2EB© 

*Bl(*#»i:, n + 2a©aa^B2HJ*»fcJ:oT 
tUfcSftfttf* BfiifloaB35nRltBB*7"feyh*n 
+ H5LfcB%{*4-r4B2#4Sk, n+2g©aa 
WB2BI*BfcJ:oTIB*«nfttf, Spp n p32©7]<¥7D[Bj 
KME*7-fcy h*nftLfcB*(*^-r*B3<*#»fc 
*B*4ci:*BBi:bfc"b©"e*0» B$92RlfB 
*»3EBO»WtJ:ntf, tfTHSnoB'Mfyf-J: 
Dl£v^» tf7-SB©a/htf'y?-«fc»)«^B£*« 

©£9**9 

[0 12 5] 8:fc»#!B4fcEB©fSBI4, Bfifcfett 

5 ^agpp n p©aafiB^^it-r 5naia!taHT*s 
t, atfitH^^-r^t«a©^B a p^)iif#itTEii 

tSBiEB^S^ »S^ft©»tt*aa«BK:i»l 
Lfc#B*i:, £BBfcfc^T&»4:ftS*7-teyhr1i 
fc**tJfitfttTEtt"r5B2Ett¥ai:, £ l E«#S 
fcEtt*ftT^*»B*E««ftT^*Blctt!mu 

cfti^ats«B*B2Ett¥a^6a«bT, 
^at**i«<a&fttfj:ft*tt*atttiB¥ai:, ku 

?afc«fc*»#ttlLtfB l Ett#afcEB?ftT^*# 
gpp a ptco^T)S[Hlt5J;^, RtH#a*»05gLfift"r 
S^JI^Si:, SPpWloM^ai^ftSgt, a^SI5p a D 
*R*tfi«hfc*7«ty Mli^Jfc*rr*a*#ai:» 

gpp a pffi«^^tt1-5«tr^ai:, *It^ft/cgpp n pffi»^ 
BBBB^OJtB^ ^ft^SftfcEBBiSOBIft 
BtfcfrtflB&J-SifiK^ai:, BBfcBtntf* BB 

* T*©gPp a p©ffifi^46^T 5 &fia46?a t 5 c 
fc*BBfct* B#B4E«©»WEJ:ti 
tf, Sgi5p D p©^ti^Spp a p^fftc#SftSaB fc-Srr* 

*-©a5p n p©t£*£fT t\ -{s©a5p a o©g;^^t c ft 

«RkOBBik«*ff50T» EBffiB©Bff*BiS.« 

EBT 5 c ttB^J^ 6Bffl*Jf b©lt-5 <fc 3 Klfi* L 
T*<B2«*a«i:JtlW*4:, *7-fey HU©f*4 
jWMHcBBTft*. ^flogpB D oA^{ioTEfi$ft5<: 

[0 12 6] $fcH*S5K:E®©5gWtt, H*«4E 

«©B2EB?att» »saicfe»j*aa©«i©«o 

3W4/<-y ^-^BSU*^ ^7 7-^BgiJ»CfeV>T If 
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*^t^*«»oa«*iiuwttTE»r*i! 2 en 

**t«fr*«HfrU l!WT*ftfc«ttfcR3* 
BlEB¥^&£TR*HJ*l^^afc» R*W«ft 10 

«rJWW* (**t#a I: . 91 1 Ett^afcEttSft 

tfTE«.T4JB3EB¥ai:* SSffiil*ttS-r^tft 

E1t#afcE»*ftT^4 * 7-fe 7 h rltfcttffi*? 5t£ 
*#8i:, ifcfc&Ofcf gfchfcfcttS&SA© 

fcLfcfc<DT*&D, »*«6EISO«WCJ:ft{^ 20 

^JH#T*7-b«y M1i*4**o «:<DJ:5£®$fcgCiS 

i;/clMST'*7-b7 hrti^^T^tSOf, *7-b 
^Sftfcfc&l;:, &T'lft£ft3g0A©*7-fe7 hrtJ*^ 

«9tsa&ft*fcv^afc*®fitsc 

[0 12 7] $fc»*S7KEKO»IBt4» BftOVA 

*i*3tt^*a»0»ft*«UW*tfTE*t4» 1 Eli 
t*»**-ii»#*, * l Ett^SfcEliSftT^a^S 
t>-&t^fS^TEtit5MI2E1i#Si:, HiEiS# 

gfcES^nT^5gp D D p09 cn*»6tti»ij)*<fT 
fcftssa gwk mmmx) t, mmm 

Jf » ES8*0ffiB8W>0RfcEfiS#8K&i: £ft/ctt 
0&gt£*5fr&ltftfcf&e>S</^\ £T0gpp D p0S§# 
^fctfKO^Ti&rf 30T\ &«ffiAOlB&£fc-&a 

?-©P^IS*^atc U 8iJ©»fi0ffl#£fc'&l4*©HI(B 
^KgtctS gPp a p|SI±^B14^{»-a-fcK^3i^ 
tSCttf'C**. 50 
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[0 12 8] $fcffl#$p a p£<):-pT*7-fe7 HI£5J£ 
KT-§ Sfcifr, S5p n p§Ci¥iHlU;:i&itgSP*R£U *<D 
RW-SflS^ofcEHj^RlftTft*. $fc»*88fc£ 
ttOf&fltt, 1lHfc09a©8»ffifitfKK:ft£*ftT^ 

s»fi±fcfc^T» »908A0&*ttB*Rfl-ts* 

BRtHttBTfco T, If VO-ati if ftfcttOBHfcffi 

TOtr>©ffl*^te*tWlS^TE1*LTir''5SB l E 
tt?afc» «»ffiB*i^t**tott©S^**rtW* 
TE»t*» 2 Ett^afc* Ml 2 Ett#a»c EltSftT 

^ssaos-^ cn*^(4ii*fe^f^^tgPp D p cw 

T ©SPA ffiBft«'flWA,fEtfOOit) 5 WW 5 

i Ett^a*»6R*au *n^tBiH^*t 

{MMRfcft* £ftTi/^g|5p a p©*t £ 

^£ftfcti^*»#»A©i^«tt*lHia 

Loot, ±Efi*-&fe-&t*^strvraiH« t afiic4 

4«fc5KEB«*oaattB*i*«>*ffiBttft^ai:* 

ft SOgPAHOfi/bey ffc£i&, * 5 "Cfc^SAK 
tt* $p D n&m^SoVTtt4£ftfc*7-fe7 M1i*fljV> 

5 ©t\ iKitBffoftMKcjs dtwahhih©^^ 
«io»**c ttf-e**.. &ttBftic&3ffiAMii& 
«fctt2Wi/>fcaattfi*^?ft*o"e, 

SEtSWDRfc* *ft&0»flH0E«*fiii>K'e**fc 

[0 12 9] £ fc, *7-tv h*a*t*»&, SligP 

p d p (Ommc 3b % SPp a p K B t T ttl8W-S*0/h J 4B* 
BttBfficSSffaoJ:) K5fi< fcEBtfc 
v^Sffi3^BftTEB*ft5c fcA^^o $fcIS*^9tc 

cft5o»fioir>ra±%gaat5EBfSfc-aiJ 

EBBftTftiBtllcWl/T, S0©gPp a p<Dga{itl?: 
Kft*S££l»t8flT?£oT, gPp a pi:E^?Si:«ifft 
^JOBH*^*^***^"^*, Bfifik, ^ 

:/*0£T0ffl*£fetffc*tfi-3ttTE1iLT^*?B 1 
EB^Sfcx gS(fiH^^t^t^S[<Da5p D p^liff^ 

»TEttt*B2E«¥Bi:, B2Et#BfcEB*ft 
T^«8ISfl03-6» cft6^ffiBttft*fT^»a (W 

3MS^ ttJRttftKBE*J8tt*ailE1t¥aft»6tt* 
Hi U, ; E-ft*WFa1li/'c^aSttlA^lci**e)ftTV^ 

*9A0*£S*!S**Stt*¥afc, Ifcfc^ftfcfflB 

»»8i*»aoiSWfii«*Ba-r*j:3K, ei^<o 
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mmzmziSLM&sbm t m*. % c t *m t 

©safiifcJtt&^av c©sa»iir3ttTfcfiv'j t 

tt*«k3tjBSLfco, * d y ^wfrtiawaii* 10 
ct««T?*«. tit. mmmm&mtytvhm 

rBEICT* h*fcWlllfc»eLfcRtt»P 
[0 1 3 0] Sfe»#«l 0KE«oaifll4, «ao» 

gsffii%i*^-r^tsaosi5p n p^i«^^TiEtit5 

■3ttTEttbT^*S&2E1t¥&i:» H l EB^SfcE 

ttsn-rvsasaos'S* cn^effiBfttoSffd^t 

«A*cfc*Wli:bfct>OT*t), M«9l OEB© 
fgWfcifttf* S&*fgPp a p*7-fe-y h*£»afc»tt* 

i,^p a n££$£t 5 5 0 CO*3ftSJ£KJ: 30 

0, E«ffi«tf**<as*$fc»atttt»4:©lg5* 

T*5< fcV^ffl^©SPp a p*^-rST*^5^BE*iHl«© 
jvHc&frT. tfa i: Stfiftlft t ©POH* i fcEgffcS 

$fcafifl*i:»aM©*7-t:y h 

iptajsniiire**- 

[0131] *fc»#m i fcE«©»g§«s fflSK* 

©fflFSS'h £ v & C A D S/*r2» tfSfi* 3 * * 'J ± 

WflfcS9#tt6*iT^*e:'©35, i^fcEBtf 

3ltHJ£fta^* i©££&Bft£TSft£XT'y7 
ItSStifcSafliOtf^lfflOlfflB^lliJEifTlfflOJB 

3KWa*«***St**r'y7*i:» ffi*£nfc*£2 50 
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ry7fcfr£&£Cfc£8$teUc l S>©T*&!K 11*5 
ft 1 4 ©£&tt « fc 46 fc ;1/- * tf* U 7 5 >*tt«*fr 

7 7ic £ -3 T^$]£ ft*, c ©<k 3 fc^iffJ Z txtc&mc 

a*Ef^fcfctt*E»»«©l2;tf 0 fc5§9J&*£ « K 

?n~iiffia©&&&iX£&B& lsv>©t% gpa©fti 

[0 13 2] $fctt$g(l 2 tcEKO&Sttx 
1 EeoHSfflHH-Sffittx »2©Bffl««kLT, tT7 
}S t ©»»>£ 7 C A D A Wt S ^ 

* 'J ±fcHH*SSS 2 fiH^f v 7^1^.^ ^iJ7r <y 

fc&fttt n tcgaffi 2 %in» tfcgas n + 2 *m*t 5 

ioT*tt«nfc^>*^tyWa5aK»B£fi©*7'fey 

51 3fcEtt©8iP§tt»-«l«»l 2E«<Dffi^7T7 7 

tt> 2g<Dga*^ltH^'9-77T-y7{c<fcoTffi*$ 
nntf, gBp a p2©gS£lp]Kffi£g©*7-tr"y 
•T5^H^-9-7XT-y7i:, n + 2 ©©gf&tfl! 2 Hi 

**7^ry7 , cj:oTia*«tintf, ®&m<Dmi5 

fa tWE* 7-b«yh?:n+lfgL fcffl*#4"r 2 W 
#-9-7Xr-y7t> n + 2g<0Sa*^2til^77r 

7 7tcj;oTfii^$nn(f, ffljaaojicTSiRiKijE* 

7-ty h*nfgLfcffi*#%t5m3#4U'77ry7 
i:*»6a«ci:*W«i:LfctO-e»0, 2S 
3EISO»iflH:±ntf, lf7-?SF^cDl/htr 
•y*<fcD/£^i§^ lf7-?graoi/jMf'yf-«}:t)*^ 

/ < * J£ 0 * J: 0 ft & tcWJt 5 c 4: T* 1 5 . 

[0 13 3] 4KE«0»Wtt» S«tfe 

»t*»ftfiwaoaaiffii*»ttt« c a d^tak* 
©»a%jKis^^Tc a Ds/xr A«wflrr«^« u ± 

IcMttl l SMXry ^fc, g|5p a p^<0^14^a 
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7 -b 7 h rh i: £fl£3ttT CAD ->Xf AtfMfift 5 ^ 

* u ±tBF»i-r sai 2 mmzT v7t,%\ bbut 7 

7t <fc o T * t D ±fcBMS ftfc»fl*BfcB 0 W U 
c ft t 5 E g Z % 2 B F»1 X r 7 7 fc J; o T ^ € D 
±tcBMSftfc#Ba*»6BBl,T\ tL^WWl 
fffcntfcn*tt#Hrt"Btti*Ty7 , i:, BfflXryT* 
fcJ:4tt#fflLtfBlBHXr'y7'fcJ;'3TBBSfiT 

ifLSirtsMffiaf-yT^ watf ioB*asft* 10 

fit, ^^g|5D a a ^*tii^n/c*7-b7 hrtifctfSfcfct 

5!ttxf^i, »ajfcfcjb<-BfTfcft*fifc, *n 

fc* «tt^n/ca5p Q pli«i:S«®ai:Ol:b^*\ ^#>£ 

77 , ©Sii%^WrL,T, jyc«nfc**?-eoa5j&ott 
aofttttf »a*fffcS3:ft5EB fc-s* * 20 

a<Dffi*£f7<>\ -B0Wffi©tS*i*ii: c n fcgffii: © 

jfflHJt«*fT30"e, EB!BK0lBJI£iB***f9Sf9 
£T\ &a$a©#ttt£CTl4©$n a n£&*LTi$>< 

[0 13 4] 1 5KISKO«Wtt, Sfifcfc • 

tt*BR»a©8BffiB *Rttf 5 CAD ->7xr At fc 30 
tt5f!gl&ft£i£T'£?T; gPp D p^lS©#ft^^«g 
K^MibfciMW*** &«B©«&£**«ifc££{\HSI 

^•stc a D^rAA^e-rs^tuitjggat^ 

1BF^T77°^ g*{ul£&£t^tgfc©a5n a p£ 

Ji#ttttTC A D^xrAtf^frr 5;>< ; ey±^cBF>B•f 
33!2Bll^^7^T77'^^ SBttSfcR^t^tsasa** 

git 3^g£f! 1 BHXr 7 7t J; o T * * U ±tS 

mtitcmmztiMtm9i&z®SimcM%\tm9c 40 

g^stxr77t, BftBBOKffifcttlKI-SCfcfcJ: 
0, £»a*BAW**BJ!W**? , *y7 , i:, Hi BUI 
*ry7'fcJ:-3TBBS*lfcEB*fc, Z<D>mt%% 
*7-fe7 UtitJtiWftTC AD->^rA*^fltS^ 
*y±£BH*3B3Bffl*Ty7'i:, £ffttB%ft£ 
•f ^§£8Pp a p£> IIIM^f"; 7*K J: o Tff JK« tift 

whisks 3 bbut 7 7*t J: o TSMstifc 1 7* 7 

hrtifcW*t*ffi**T7 7'fc, ffi*&©*f£T\ 
7-y7*fcfr6ft*cfc*1WteUfcfc©T*9, B#B 50 
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1 5E«©»iflKJ:ntf, »^BJteR*W5SnfcBi 
^:^at5^^4?:^<JfogpB 3 p^#V^)i#T♦^7■^r7 h 

£#AT8;*-f5©T\ *7-fe7 HliW^oaRttJWI 

^gPp a pt^t^7-b7 mi*w#*tifcfci&c, at?a 

$$n?>a5p a p©*7-ti7 H1i*'!B0li«>6n*k^3S 

[0 13 5] SfcB$9l 6£GB©£9i& $&©$ 
p D p©Sl{51^ilti*^^nTi/^S«i±tfev^T, 95 
a©BB<&fi*»H-r* C A DfXr AfcfcttS^gK 
ttSSTSoT, SBttS£ft£*"*tBa©»B*B 
WtltT C A D5'Xf-i»tfBB****U±fcBB** 
1 BB*r? T'fc* WaMtf 2n£#©BB*t>oT 
fBT^nS^f^^-rJIIf*, BlBBXrv7'£«fc 

^TBP^£n/c£gBa^ sasffiHtfRtassftTi^ 

S^afc©a*£fe"&fc*tJ&"3ttTC A D~>7r Atf 
ftBT*;<* , J±fcBH**»2BMaf-y7*i:, mi 

bhxt 77tioTBr ff i$nfcgi5n a p<Da cn*^ 

t, EBt**©»B{ftB*»ii)*fflltt*^^y7'i:*» 
6ft*ci:*«fai:l/fct©T»0» 6EBO 

$a©i&&£fo-&to^T&£t3©T\ fe5gpa©ffl 

BW*B£tSC fc3B»TSS. $/cffi¥a5 n a „t<fcoT* 

7-t7 hB*praci»t*fc«>» aPp a p§tiiiSiti5H-s 
[0136] ttzmmi ucEMvmn, mm® 

0 cDgpp D p£Dg«{S[l^iattt5 CAD i/Xr AtfctJS 

Slt5p« ; eU±tBF^t5miB^7 > r7 7i:, BB 
ttB*«JEt^*a»0«i*Bl«#*tT CAD ->Xf 
A«'BB , r5^ty±KBBT4»2BB^r7 7'i:, 
B 2 BPfflXr 7 7t «fc o TKttLkfcglflS tiftBfl© 3 

cn*>&ffiB*»*fT3^t»a (wt, eb^tb 
(uB^*^A,/-fa5p D „co4'^e»^-rs^7T7 

7 1 x Efl^BtcB D (* ^ 6 nfc if > i: BB S tifcBa 
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3®p D o©*#££ffi*^Sffi*7ry7k, W&titz 
g;iftB£fti63ftl!*i6XT >y 7k C k£® 

akLfcto-cfco* ts#«i iwm^mc^m, 
&mmmc& 7 * v y dJfc^ft&owfiim 

g^Ttt5-£ftfc#7-fcy Mifcffllr**©?, &&H 10 

tffVtZ. &8m%K. & % »ft BBtt ft 4 jfi^fc 
gSffittf&££ft3©T\ ;l/-*E«fc5EJ£©l££> 

*n 6oa5fiisioE»*s* * s k ^ a aa^fe 

fc ft 5 8 AH £ BB t X &18Itg*P©/h£ ft fii£t9;£T' 

AwnTEi^nsc k#ft^ 0 

[0 13 7] ScfeBWiSl 

fioasiffii^-spttsSF^Ta&o, cfte©8Bfii©£ 20 

VH±*««*5E8?5fe-»E!i»#?fc*gfifc8 
fc fctt §^g^I+^riT*ft 0 T, gPfii kEH IS k tt k ft 

p D p£Jf#ttttTC A D->Xf A Slit SADIES 

BBSS ftfcttfl© 3 ^ -c ftfr 6iftK*ft*fr 5 $d°d 
CUT, fcWDtttt&ftT^*kr>© 30 

Jg!!IB?kft3£T©£yk, *ft£K!)tttt"CVS£ 

Toa5p D pk%> ftfifti6*m/c$p a D©*fr£&?!rr3 
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